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Preface 
 
In 2008, I applied for a job at Ghent University (UGent) and more specific at 
the “Faculty of Medicine and Health Sciences”. Coming from an international 
law firm and having degrees in “Archaeology” and “Library and Information 
Science”, people found it strange that I started working at a Biomedical 
Library. My father, at that time a professor in mediaeval archaeology, warned 
me for the complex and very competitive character of the academic world, 
even if he was proud that I started a career as his colleague at the university. 
Early on in my career at Ghent University, Professor Dr. Henri Verhaaren pro-
posed me to start with a PhD research. Many topics were considered, but it 
became clear, I was interested in (too) many topics and the opportunity to 
dive into research triggered me! In the academic year 2010-2011, I started 
teaching Biomedical science students’ practical courses in an integrated and 
embedded course of information literacy (IL1). This appeared to be a revela-
tion for myself; students did not perform their search strategy as I would 
have expected. Probably this had to do with my own naivety. Now, many 
years later, I know through experience that IL skills need to be taught to stu-
dents. At that time, we started with the first pre- and post-intervention 
assessment of IL skills, as we wanted to measure the impact of the course on 
the development of students’ IL skills. Assessing students’ skills, is a time-
consuming effort and could therefore not be used for further longitudinal 
research. Professor Dr. Henri Verhaaren, who was also teaching IL skills to 
medical students, proposed to expand the study to this target group as well. 
The prior idea was to compare the development of biomedical science stu-
dents with the medical students. The former head of the curriculum of 
                                                          
1 “Information literacy is the set of integrated abilities encompassing the reflective discovery 
of information, the understanding of how information is produced and valued, and the use of 
information in creating new knowledge and participating ethically in communities of 
learning.” 
ACRL. (2015, February 9, 2015). Framework for Information Literacy for Higher Education. 
Retrieved from http://www.ala.org/acrl/standards/ilframework 
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Biomedical sciences, however, saw no added value in the research. Fortu-
nately, we obtained the fully support of Professor Dr. Jan De Maeseneer, 
former head of the medical curriculum and upholder of lifelong learning. He 
gave us the opportunity to expand the research to all students of the com-
plete 6 year medical curriculum, which was a real added value for the 
research as we could evaluate a complete curriculum. 
In 2011, a PhD proposal was submitted to the faculty of “Medicine and Health 
Sciences” (UGent), with Professor Dr. Jan De Maeseneer as PhD promoter. 
But, the doctoral commission did not believe in the topic, research on IL 
seemed to be a barrier for a research at a medical faculty. At that time, all 
my enthusiasm for doing research collapsed and not to mention my self-
efficacy (SE2). But with some personal support and constructive feedback of 
family and colleagues, I continued collecting data, and analysed the results, 
year after year. 
Bruno Vermeeren (VVBAD3) and Heidi Buysse (UGent), both convinced me 
that I needed to persist to convert the research into a PhD. With a back-
ground in “Library and Information Science” from the University of Antwerp 
(UA), it was clear that the best choice for me, would be UA again, where a 
doctoral degree in “Library and Information Science” would be possible. The 
idea to continue research within my own discipline, my own comfort zone, 
gave me a new boost and confidence. Professor Dr. Pierre Delsaerdt (‘Faculty 
of Arts’4 ) and Professor Dr. Sven De Maeyer (‘Faculty of Social Sciences’) ac-
cepted both to become my promotors and to guide me along the PhD 
trajectory. 
                                                          
2 “People’s judgments of their capabilities to organize and execute courses of action required 
to attain designated types of performances” 
Bandura, A. (1986). Social foundations of thought and action. Englewoods Cliffs: Prentice Hall, 
p.391. 
3 ‘Vlaamse Vereniging voor Bibliotheek, Archief & Documentatie’ 
4 Former head of the department ‘Library and Information Science’ (educational program 
stopped in 2016).  
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Introduction 
 
The doctoral thesis has been drawn up from the point of view of a medical 
librarian, performing a study with the main idea of collaborating with educa-
tional experts to improve students’ information literacy (IL) skills.  
When this research was started, some hypotheses were already put forward, 
ideas that seemed obvious, but that needed some empirical findings to sup-
port them. As a medical librarian, it seemed obvious to me that an integrated 
IL course was essential within the undergraduate years of the medical curric-
ulum. In addition, IL should not be limited to one specific teaching moment 
in the curriculum, for instance at the beginning. Because of my library back-
ground and IL teaching experience (Biomedical Sciences), I was convinced 
that developing IL skills was a permanent process. So, in line with this idea, 
IL skills needed to be built up throughout a curriculum. Moreover, I assumed 
that IL skills only developed with personal practice (students apply the skills 
in an authentic situation) and that only then can students’ learning be en-
hanced.  
Outlining the basis for the research, we realised that we had to consider the 
present strengths and weaknesses that brought opportunities but also some 
real limitations or future threats to the research. In Figure 1 we present an 
outline of the strengths, weaknesses, threats and opportunities at the start 
of our research.  
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Throughout the research we have tried to minimise the weaker points in or-
der to optimise the development of ILSE as well as lifelong learning. Based 
on our IL teaching and assessment experiences with biomedical sciences 
students, we assumed that the IL level of medical students was probably also 
inadequate. Unfortunately, we did not have figures from other colleagues to 
benchmark and did not have a measurement tool for surveying a complete 
medical curriculum. The impact of IL training seemed to be a real blank spot. 
Even though for some years an integrated IL course had been taught, no eval-
uation of the content was available and certainly no feedback about the 
impact on students IL development had been registered. Even though there 
were no guidelines on how to integrate IL in the curriculum, awareness of 
the importance of IL and lifelong learning was already very present at that 
time and therefore gave us the ideal opportunity to undertake this research. 
However, not everyone was convinced, and as the results could not be pre-
dicted, we also encountered some resistance to proceeding with the 
research. Therefore we decided to focus on the aspects that could 
strengthen our research, by setting some limitations in the methodology. 
Hence, the study focussed on a homogenous group of medical students and, 
with the support of the head of the curriculum, a complete medical curricu-
lum could be analysed over the course of several years. Faced with the 
growing number of students at university and aware that IL assessments are 
very time-consuming for the students as well as for the researcher, we had 
to look for another survey method that could also be used on a longitudinal 
basis. Our experience in relation to IL assessment within biomedical students 
had taught us that the questionnaires could in fact only be used for a maxi-
mum of two years. Due to the rapidly evolving information society questions 
needed to be more generalised. Furthermore, students were too smart and 
pro-active, keeping or copying the questionnaires for later. On the other 
hand, digitisation stimulated us to act. Within the medical educational con-
text, books are becoming increasingly rare, students are taught to search for 
peer reviewed articles within the different databases and even Google 
Scholar is promoted for use within students’ search strategy. Students are 
Introduction 
10 
 
overwhelmed with online content, and it is our role to guide and teach stu-
dents how to define the information they need, how to search and select the 
right information, how to use the retrieved information and finally how to 
communicate their results while taking ethical responsibility. Many library 
colleagues are afraid the library profession is changing and that they have to 
define (protect) the role of the librarian. In my opinion, our services are in-
deed changing, but we continue to have a supportive role. Within the 
academic setting we are still asked to guide the students and researchers 
within the scientific process. We each play a different role, depending on our 
expertise, such as teaching, research or other. At our medical faculty and 
through our University Library, IL receives more and more attention, stimu-
lating collaboration between experts from different backgrounds. IL should 
still be promoted, but needs to be embedded in policy documents. In my 
opinion it is not only the librarian that should teach different IL courses; IL 
should be integrated within the context of the disciplines. It is true that not 
all academics have the necessary IL skills, but this can be remedied; the same 
is not true for the librarian who does not always have the expertise to go 
deeper into the content, and this is often much more of a barrier. Further-
more, resources are constrained with limited teaching staff who are often 
overstretched.  
Research on ILSE covers a broad and interdisciplinary domain such as library 
sciences, educational sciences, psychological sciences and medical sciences. 
The domains of IL and SE have both been researched extensively, which es-
tablishes the need to narrow down the research to ILSE and the more specific 
domain of ‘Library and Information Sciences’. With the help of Professor Dr. 
Sven De Maeyer, the focus of the PhD was refined to evaluating information 
literacy self-efficacy (ILSE) within a medical curriculum.  
At the start of the research the knowledge about self-efficacy was limited. 
Only after reading a paper by Professor Dr. Serap Kurbanoglu5 did it become 
                                                          
5 Kurbanoglu, S. S.: Self-efficacy (2003): a concept closely linked to information literacy and 
lifelong learning. J. Doc. 59(6), 635-646. 
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clear, that we should not limit the focus to the improvement of skills alone, 
but also cover the development of self-efficacy using these skills. We needed 
to delve deeper, to understand the relationship between IL and SE. This 
background research will be discussed in a first and separate chapter and 
within the other chapters when referencing is appropriate.  
After the background research we took the time to select and develop a 
measurement tool to evaluate the ILSE of medical students (Chapter 2). 
Parallel to the development of the scale, a lot of time and effort was spent 
on collecting data. This was done for six years, starting from the academic 
year 2011-2012 to 2015-2016 and for a complete medical curriculum (mean 
n/academic year: 1192 students). The usability of the scale was tested in 
different settings. First, we analysed the impact of the development of the 
ILSE of different cohorts on a longitudinal basis and secondly we looked at 
the difference between study years during different academic years (Chapter 
3). Finally, we tested the scale within a context of a specific group of medical 
students by evaluating the impact of an integrated IL course (Chapter 4). The 
results should contribute to identifying the level of ILSE of medical students 
and in formulating recommendations to integrate IL in the curriculum. 
Furthermore, we hope to be able to evaluate the impact of the integrated IL 
course.  
 
Outline of the doctoral thesis 
 
The doctoral thesis is composed of 4 articles (Chapters 1, 2, 3 and 4) and ends 
with a ‘General conclusion’ (Chapter 5). Figure 2 presents the outline of the 
doctoral thesis. 
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Figure 2: Outline Doctoral Thesis 
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Short overview of the papers 
 
Chapter 1 (Paper 1) – Background research and study protocol 
The background study was performed to contextualise the research. The 
main aim of this background research was to identify whether this type of 
research had already been conducted and if not, whether this research could 
be an added value. Chapter 1 therefore covers a separate article about the 
background research. The main focus of the paper is to introduce the 
concepts of IL and SE in the specific context of conducting a study on ILSE 
within a medical curriculum, as IL and SE were already discussed more gen-
erally in the literature. More attention is given to the concept of and research 
on ILSE. 
To conclude the paper, an overview of the study protocol is given: the study-
environment, selection of an ILSE scale and a description of the quantitative 
and qualitative method.  
The research was conducted within a 6-year medical curriculum, consisting 
of three Bachelor years and three Master years. In the first Master year (Y4), 
students start with their Master’s thesis, submitting it in the following year 
(Y5). In the last year (Y6) students undertake their clinical internship at dif-
ferent hospitals or with general practitioners (GP). After graduation they can 
start a Master-after-Master study and specialise or become a GP. 
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Figure 3: Overview Medical Curriculum at Ghent University 
 
 
 
Chapter 2 (Paper 2) – Development and validation of the Information Literacy 
Self-Efficacy Scale for Medicine 
The second paper focusses on the development of the measurement tool to 
evaluate ILSE within a medical curriculum. An existing scale, the Information 
Literacy Self-Efficacy-Scale (ILSES)6, was enriched with ten specific medical 
items to evaluate the ILSE of medical students, abbreviated as ILSES-M. The 
paper describes the validation of the scale and presents a 5-factor model de-
fining specific IL skills.  
                                                          
6 Kurbanoglu, S. S., Akkoyunlu, B., & Umay, A. (2006). Developing the information literacy self-
efficacy scale. Journal of Documentation, 62(6), 730-743. 
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The research objective is to have a validated scale to measure medical 
students’ ILSE. 
 
Chapter 3 (Paper 3) – Longitudinal study of the development of information 
literacy self-efficacy of different cohorts of medical students 
In the third paper, the ILSE scale for medicine (ILSES-M) is used to analyse the 
development of four different cohorts of students on a longitudinal basis 
(four consecutive academic years). The five subscales resulting from the val-
idation (Chapter 2) were used to discuss the different ILSE developments. 
In addition, differences between the study years over different academic 
years were studied.  
The research objective is to develop recommendations to inform curriculum 
developers when IL should be integrated or taught within a medical curricu-
lum. 
 
Chapter 4 (Paper 4) – Impact of purposefully designed learning activities 
In the fourth paper, an ‘Educational case report’ is presented. First-year med-
ical students attended an integrated IL course with some personal practice. 
The aim of this chapter was to evaluate which of the newly introduced topics 
(writing a ‘search-report’ or doing a peer review) had an impact on the 
development of students’ ILSE. Pre- and post-intervention ILSES-M scores 
were collected for three different academic years (2013-2014, 2014-2015 
and 2015-2016). Faculties invest a lot of resources and time in the develop-
ment of IL-integrated courses; this case study aims to identify if an integrated 
course with personal practice is an added value for the development of ILSE 
and if so, which activities should be introduced within the IL course.  
The results of the educational case report may help when compiling the 
recommendations for IL integration in medical education. 
Introduction 
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Summarising 
 
Two research objectives need to conclude the doctoral thesis: 
• A validated and usable information literacy self-efficacy scale for 
medicine. 
• Recommendations for the integration of information literacy 
training in a medical curriculum.  
 
The research focusses on three main research questions: 
• Which measurement tool can be used to evaluate medical students’ 
information literacy self-efficacy? 
• How does the information literacy self-efficacy of a cohort of medical 
students develop? 
• Can an integrated information literacy course with personal practice, 
impact medical students’ information literacy self-efficacy? 
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Chapter 1: Background Research and Study Protocol 
 
Paper 1 contextualises the research by means of a study of the background 
and presents the study-protocol of the research. How is information literacy 
self-efficacy (ILSE) defined, which research reported studies about ILSE and 
which measurement tools were used? This paper forms the basis for the 
decisions we have made for the further research. The literature review 
convinced us of the need to set up this research and to use an existing scale 
for ILSE as the basis for our own study. We learned from the literature that 
different aspects play a key role in surveying ILSE, such as context, practice 
and the moment when a survey is taken. All these aspects and more were 
taken into account for our research process.  
It was also important to describe the study-protocol, as this is often missing 
in other papers. It is a significant aspect that informs colleagues about the 
methods and context that have been used for the research. 
 
Status of the paper 
This paper has been accepted for publication and was published in January 
2018. 
 
Bibliographic reference for the paper 
De Meulemeester, A., Buysse, H., & Peleman, R. (2018). Medical Students’ 
Information Literacy Self-efficacy: Longitudinal Study-protocol covering a 
whole Medical Curriculum. In S. Kurbanoglu, J. Boustany, S. Spiranec, E. 
Grassian, D. Mizrachi, & L. Roy (Eds.), Information Literacy in the Workplace. 
ECIL 2017. Communications in Computer and Information Science (Vol. 810, 
pp. 419-429): Springer International Publishing Switzerland.  
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Medical Students’ Information Literacy Self-efficacy: 
Longitudinal Study-Protocol Covering a Whole Medical 
Curriculum 
 
Abstract 
Information literacy (IL) and IL self-efficacy (SE) have already been 
studied in diverse ways by several research groups. However, to our 
knowledge, no medical curriculum-based studies are available on ILSE. 
This paper describes the study protocol of the longitudinal study of the 
evolution in ILSE among individual students as well as cohorts of 
students throughout (parts of) a complete medical curriculum. A 
thorough literature study of ILSE within a medical context formed the 
basis of this research. To evaluate medical-oriented ILSE, a standar-
dized existing ILSE-scale enriched with ten specific medical items was 
completed, between 2011-2016, by all medical students at Ghent 
University (Belgium), ending with a surplus qualitative study. Data will 
be analysed statistically. This study will allow to look for cross-sectional 
as well as longitudinal results. The qualitative study at the end of the 
research will be performed to clarify some quantitative results. 
Keywords: Information Literacy Self-efficacy, medical education, 
health sciences, medical curriculum, higher education. 
 
 
1. Introduction 
 
Medical students are being educated in a more and more digitised world, 
where a lot of information is freely accessible to them. Students are contin-
uously confronted with an increase in the amount of information and 
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ambiguity as to the quality of the retrieved information. Technology is con-
tinuously changing. To find reliable information in an efficient way, students 
need good computer and information literacy (IL) skills. 
 
2. Information Literacy  
 
Information literacy is a well-established concept. The definitions used by the 
American Library Association (ALA, 1989) and the Association of College and 
Research Libraries (ACRL, 2000), are widely used in the literature. In 2016 
however, ACRL rescinded the “Information Literacy Competency Standards 
for Higher Education” (ACRL, 2000) and adopted an “Information Literacy 
Framework” (ACRL, 2015) proposing a new definition for IL: “Information 
literacy is the set of integrated abilities encompassing the reflective discovery 
of information, the understanding of how information is produced and 
valued, and the use of information in creating new knowledge and 
participating ethically in communities of learning.” 
Information literacy is a core component of lifelong learning (LLL) and is no 
longer limited to traditional education (Bruce, 1995). It can be associated 
with the development of individual competencies for learning and social re-
sponsibility (Boekhorst, 2003) and can be seen as common for all disciplines, 
all learning environments and all levels of education (ACRL, 2000).  
Information literacy is considered a fundamental ingredient of the academic 
curriculum and the development of IL competencies is thought to enhance 
student learning (Kilic-Cakmak, 2010; Virkus, 2003). Research within medical 
curricula (Kinsley et al., 2011) suggests that IL training should be incorporated 
early in the academic curriculum. However, this should not be limited to the 
first years but needs to be developed throughout a complete curriculum, to 
make sure that students improve continuously and retain their acquired IL 
skills (Eskola, 2007). Hence, teaching IL skills should take place contextually 
and appropriate moments of the students’ learning process (Dale & 
Campbell, 2012). Recent research by Bazrafkan et al. (2017), concluded that 
Chapter 1: Background Research and Study Protocol 
24 
 
medical students’ IL level should be assessed in different periods. Some re-
searchers (Robertson & Felicilda-Reynaldo, 2015) suggest that it would be 
even better to assess IL skills before students start an academic programme. 
In the domain of medical and health sciences education, different aspects of 
IL have been studied. Some examples within different types of curricula: 
medical (Baro, Endouware, & Ubogu, 2011; Bazrafkan et al., 2017; S. Carr, 
Iredell, Newton-Smith, & Clark, 2011; Clark, 2005; Clark & Catts, 2007; Cullen, 
Clark, & Esson, 2011; Dale & Campbell, 2012; Eskola, 2005, 2007; McClurg, 
Powelson, Lang, Aghajafari, & Edworthy, 2015); medical radiation (Baker & 
Boruff-Jones, 2009; Shanahan, 2007; Thompson, Lewis, Brennan, & 
Robinson, 2009); occupational therapy (Kipnis & Frisby, 2006); rehabilitation 
therapy (Durando & Oakley, 2005); chiropractic (Weinert & Palmer, 2007); 
dentistry (Dale & Campbell, 2012; Ford, Foxlee, & Green, 2009; Kingsley & 
Kingsley, 2009); nursing (Andrew, 1998; Brettle & Raynor, 2013; Durando & 
Oakley, 2005; Stokes & Urquhart, 2011) and biomedical sciences (De Sutter, 
2012; Kinsley et al., 2011). 
 
3. Self-efficacy 
 
Along with IL, self-efficacy (SE) plays an important role in the process of be-
coming a lifelong learner (Candy, Crebert, & O'leary, 1994; Kurbanoglu, 
2003). Bandura (1986, p. 391) defines perceived SE as “people’s judgments 
of their capabilities to organize and execute courses of action required to 
attain designated types of performances”. Self-efficacy develops through 
gradual attainment of skills and experience over time (Bandura, 1986). In his 
social learning analysis, Bandura (1977, p. 191) proposed that “expectations 
of personal efficacy are based on four major sources of information: perfor-
mance accomplishments, vicarious experience, verbal persuasion, and 
physiological states”. 
The level of SE determines the effort an individual will make and how persis-
tent and resilient this person will be (Bandura, 1977; Pajares, 1996). People 
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with high SE will perceive themselves as capable of successfully completing a 
task. Self-efficacy have a positive influence on attaining skills, especially 
when there are successive performances by influencing effort, persistence 
and perseverance (Bandura, 1986; Lent, Brown, & Larkin, 1984). Participation 
can also have an impact on the level of SE and on higher assessment scores 
(Burgoon, Meece, & Granger, 2012). The more students practice their IL skills 
and obtain feedback in relation to their efforts, the better their SE will de-
velop (Ross, Perkins, & Bodey, 2016). The specific situation and the domain 
in which SE is evaluated are key elements as they determine the level of SE 
for a given task within a specific context (Bandura, 1986; Bong & Skaalvik, 
2003; Cassidy & Eachus, 2003; Lin, Tan, & Tsai, 2013; Marsh, Walker, & 
Debus, 1991; Pajares, 1997). 
 
4. Information Literacy Self-efficacy 
 
Individuals need to be able to find, evaluate, use, produce and share infor-
mation and to possess the necessary skills for using information technology 
in order to do this. However, it is not sufficient to have the necessary IL skills. 
An individual also needs to feel confident about these skills and to feel com-
petent about learning and applying them. Today’s digital society needs 
confident, independent, self-regulated learners equipped for LLL.  
Carson (1993) studied the SE of school library media specialists. In the meas-
urement, some information specialist skills were integrated. However, it was 
only 10 years later that “Perceived self-efficacy for information literacy” was 
introduced as a new research topic within the broader domain of IL. An 89-
item SE scale to assess students’ perceived IL skills was developed and tested 
(Kurbanoglu, 2003).  
As Kurbanoglu, Akkoyunlu, and Umay (2006, p. 731) stated, “the attainment 
of high sense of self-efficacy is as important as possessing information 
literacy skills.” In other words, if a student feels confident in using his IL skills, 
Chapter 1: Background Research and Study Protocol 
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he will possibly apply greater effort, persistence and resilience into under-
taking problem-solving activities, thinking critically, taking action and trying 
to take new steps in his learning process. Students with high SE will make 
sure they have goals and will complete the given task. Those with lower SE, 
who avoid active learning, are less inclined to develop IL skills that engage in 
LLL (Kurbanoglu, 2003, 2010). Stokes and Urquhart (2011) obtained parallel 
results in their research and suggest that nursing students who put effort into 
the learning process and have confidence in their IL skills are more 
persevering. They found a link between “advanced information literacy self-
efficacy”, “deep learning style” and the “openness personality”. On the other 
hand, students with a low ILSE are more likely to be “surface learners”: they 
will rely more on other students or will stick to their results without making 
any further effort regarding more literature searching. 
Information literacy SE has been associated with higher levels of motivation 
in students (Pinto & Sales, 2010) and with academic success (Bayram & 
Comek, 2009). In their research, Ross, Perkins (Ross et al., 2016) concluded 
that the intrinsic motivation to learn is the most important predictor of 
higher levels of ILSE. Students need to be proactive and to individually pursue 
the opportunities presented to them within their process of learning. 
Information literacy courses cannot be limited to ‘teaching’ IL skills. To be 
effective, learning experiences ‘applying’ these skills should be included in 
the learning process (Kilic-Cakmak, 2010).  
Self-efficacy reflects the degree of certainty that a person performs a given 
task and could therefore be measured by using a self-report scale (Cassidy & 
Eachus, 2003). The most widely used scale for evaluating SE relating to IL is 
the information literacy self-efficacy scale (ILSES) of Kurbanoglu et al. (2006) 
which could lead to reliable and valid results (Walsh, 2009). There are 
different studies considering research on ILSE using the ILSES and they are 
not limited to a specific domain. Some examples of research using the ILSES 
28-item scale within different types of user groups in an academic setting 
concern e-learners (Kilic-Cakmak, 2010), student teachers (Batarelo Kokić & 
Novosel, 2014; Kurbanoglu et al., 2006; Usluel, 2007), student science 
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teachers (Bayram & Comek, 2009), post-graduate students (Keshavarz, Givi, 
Reza, Vafaeian, & Khademian, 2017), nursing students (Özbıçakçı, Gezer, & 
Bilik, 2015; Robertson & Felicilda-Reynaldo, 2015), biomedical science stu-
dents (De Meulemeester, De Sutter, & Verhaaren, 2012) and medical 
students (De Meulemeester, 2013; De Meulemeester & Buysse, 2014). 
Several researchers studied the relationship between the ILSES and an IL 
assessment (Batarelo Kokić & Novosel, 2014; De Meulemeester, 2013; De 
Meulemeester & Buysse, 2014; De Meulemeester et al., 2012). Batarelo 
Kokić and Novosel (2014) found a significant correlation between the ILSE of 
student teachers and their actual IL competency. Students have the highest 
SE in relation to the basic IL skills and the lowest for the advanced IL skills. 
Further research is necessary to reveal whether medical students also differ 
in their SE regarding basic, intermediate and advanced skills. 
Other research demonstrated that there is a strong relationship between 
ILSE and computer literacy SE. Erdem (2007) concluded that student teachers 
had either high scores or low/moderate scores on both scales of SE. Results 
suggest that ILSE and computer literacy SE need to be studied together and 
that training should be focussed on both skills. Usluel (2007) investigated the 
ILSE of student teachers and reduced the 28-item scale to a reliable 20-item 
scale. Usluel concluded that the level and duration of ICT usage was a deter-
mining factor for students’ ILSE. Kilic-Cakmak (2010) used the ILSES to study 
learning strategies and motivational factors predicting ILSE of e-learners. The 
author concluded that it is necessary to integrate complex tasks where 
students need to use and improve their critical thinking abilities, because 
individuals who are able to think critically can deduce, synthesise and inte-
grate information and can therefore evaluate their own thinking process.  
Stokes and Urquhart (2011) used the 17-item scale of Kurbanoglu et al. 
(2006) and measured the information-seeking behaviour of nursing students 
according to learning style, personality and ILSE. The researchers concluded 
that students with advanced ILSE are more extrovert, agreeable, conscien-
tious, emotionally stable and open (Stokes & Urquhart, 2011). Other 
researchers developed their own assessment tools. Tepe and Tepe (2015) 
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created an ILSE survey and a 25-item IL knowledge test for chiropractic 
students and found a reliable instrument for measuring self-perceived IL 
competence, SE and IL knowledge. Mi and Riley-Doucet (2016) studied the 
relationship between nursing and medical students’ ILSE and their orienta-
tion towards LLL. 
 
5. Information Literacy Self-efficacy in the Medical Curriculum  
 
Medical education requires students to practice evidence-based medicine 
(EBM) and therefore to update their information continuously; caring for pa-
tients creates the need for clinically important information about different 
health-related topics. The practice of EBM is a process of problem-solving 
and of self-directed life-long learning. As such, IL is a common element in 
every aspect of evidence-based medical education and practice (Mi & Riley-
Doucet, 2016; Tepe & Tepe, 2015). Physicians continuously need to spend 
time following up new developments and advances within their speciality 
(Afonso, Ramos, Saraiva, Moreira, & Figueira, 2014). Therefore, medical 
curricula should definitely pay attention to IL and LLL.  
Information literacy skills and self-regulated learning are not only required 
for LLL, they are also key factors for success in an increasingly information-
based society (Kurbanoglu et al., 2006). “Gaining skills in information literacy 
multiplies the opportunities for students’ self-directed learning, as they be-
come engaged in using a wide variety of information sources to expand their 
knowledge, ask informed questions, and sharpen their critical thinking for 
still further self-directed learning.”(ACRL, 2000, p. 4). Coaching students in 
self-regulated learning can help them to improve SE, motivation and 
performance. In a problem-based medical learning environment, students 
are required to be engaged in self-regulated learning (S. E. Carr & Johnson, 
2013; Langendyk, 2006).  
The problem-based learning curriculum, however, does not provide any 
guarantee for the development of required self-assessment skills. Self-
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efficacy is seen as a part of self-assessment because it focuses on a specific 
task or domain. Research found that in general, students score themselves 
and their peers depending on their own capabilities. High-achieving students 
are very strict in grading themselves, and accurate about their peers. Low-
achieving students are more generous in scoring their peers and themselves 
(Langendyk, 2006). Medical students on the other hand tend to underesti-
mate themselves (Boud & Falchikov, 1995). Students, however, need to be 
aware of their own knowledge and performance in order to become self-
directed learners (S. E. Carr & Johnson, 2013). Boud and Falchikov (1995) 
define self-assessment as an act of judging oneself and making decisions 
about the next step. An important principle is that students undertake action 
after the assessment. Langendyk (2006) underlined the importance of inves-
tigating the impact of early as well as more frequent opportunities for self-
assessment. It is clear, within a medical curriculum, where practice in EBM is 
established, that IL, SE, self-assessment and self-regulated learning play a key 
role.  
 
6. Research Protocol 
 
Given the need for large-scale domain-specific longitudinal studies (Schunk, 
1991), this paper describes the research protocol for the ILSE of medical 
students, a protocol which has to be feasible in a large-scale longitudinal 
research. Results of analysed data are no part of this paper and will be pub-
lished in different research papers. 
The study was conducted at Ghent University (Belgium), at the “Faculty of 
Medicine and Health Sciences”; more specifically within a 6-year medical 
curriculum (mean n/ academic year: 1192). Data collection started in 2011 
and ended in 2016 with a surplus of qualitative study.  
In the Dutch speaking part of Belgium, medical students need to pass an 
entrance examination in order to be accepted. This examination is the same 
for every student intending to study medicine at a Flemish university, and it 
Chapter 1: Background Research and Study Protocol 
30 
 
represents an important selection criterion within the general competences 
of the actual study population. The selection exam consists of two parts: 
“knowledge of and insight in sciences” and “acquiring and processing 
information”. After the entrance examination, the faculty continues to pay a 
lot of attention to IL and LLL; for many years, it has supported the integration 
and evaluation (examination) of IL training within the first years of the 
medical curriculum.  
In order to collect quantitative longitudinal data for an entire medical 
curriculum for consecutive years, it was important to get the faculty’s 
support. Cooperation with the curriculum manager was crucial for obtaining 
as high a response as possible. In the first 2 years of the research, sessions 
were integrated to give students detailed information about the research 
project and the possibility to complete the questionnaire. Afterwards, in a 
moment of spare time but before a predetermined date, students could fill 
in the survey via a digital learning platform.  
Instead of creating a new questionnaire, and like many other researchers 
(Batarelo Kokić & Novosel, 2014; Bayram & Comek, 2009; De Meulemeester 
et al., 2012; Kilic-Cakmak, 2010; Özbıçakçı et al., 2015; Robertson & Felicilda-
Reynaldo, 2015; Usluel, 2007), the authors opted to use the validated 
“Information Literacy Self-Efficacy Scale” (ILSES) from Kurbanoglu et al. 
(2006), and more specifically the 7-factor scale composed of 28 items. The 
factors are determined by different skills mandatory for a general context of 
IL education: “Defining the need for information”, “Initiating the search 
strategy”, “Locating and accessing the resources”, “Assessing and compre-
hending the information”, “Interpreting, synthesizing, and using the 
information”, “Communicating the information” and “Evaluating the product 
and process”. Results on this 28-item scale are considered highly reliable and 
could thus be recommended for measuring IL beliefs among students. Iden-
tifying low ILSE can help to adjust training, motivate students in their ILSE 
and stimulate them to participate actively in the learning process. The 28-
item scale has been used for various research projects, most of them in the 
context of student teachers (Batarelo Kokić & Novosel, 2014; Kurbanoglu et 
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al., 2006; Usluel, 2007) and in relation to computer literacy (Erdem, 2007; 
Usluel, 2007), but to our knowledge never within a complete medical 
curriculum. However, to evaluate SE, the specific context in which the ques-
tions are asked is considered highly important. Therefore, the original scale 
was enriched with 10 specific medical items to evaluate medical-oriented 
ILSE among students (Table 1), covering basic and advanced medical IL skills. 
The questions were chosen on an institutionally and commercially 
independent level, usable in a longitudinal study and generalizable to other 
institutions. Approval for using and extending the 28-item scale was thank-
fully obtained from Serap Kurbanoglu.  
Students scored their personal degree of confidence on a scale of 0–100. The 
assessment of the scale was conducted in English; no translation of the orig-
inal scale was considered as this might generate errors. Flemish students of 
medicine are familiar with using and reading English resources, as most of 
their recommended manuals are in English. Students were given no time 
limit for completing the 38-item ILSE scale in medicine (ILSES-M), and all of 
the questions had to be answered. 
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Table 1. ILSES-M: 10 specific medical questions added to the original ILSES 
scale  
 
I feel confident to 
Use Pico 
Search for EBM Information 
Use a factual database 
Use Mesh 
Use PubMed 
Retrieve an article of an institutional repository 
Evaluate bias 
Find cited references 
Find citing authors 
Reference the sources I use in a reference style used in medicine 
 
To get a better understanding of the cohort of medical students, basic demo-
graphic data were collected: date of birth, gender, their high school degree 
and other questions related to their background. Because of the longitudinal 
nature of the study, only during the two first academic years of the research 
were all students asked to fill in the background questions; after that, these 
questions were limited to first year students. 
After the literature survey and the outlining of the protocol of the research, 
approval of the Ethical Committee of the Ghent University was obtained. Stu-
dents signed the informed consent form stating that filling in the survey was 
not compulsory and that the results would not affect the students’ study 
results. A trusted third party (TTP) made sure that every student got a unique 
study number and made sure data could be analysed longitudinally.  
As pointed out earlier, faculty support was important. All communication to 
invite students to participate in the research was sent out in the name of the 
head of the medical curriculum. All students from first-year Bachelor (Y1) to 
second-year Master’s (Y5) were asked to contribute to the survey during the 
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first two weeks of the academic year. Students of the third-year Master’s (Y6) 
were assessed at the end of their academic year, after their final clinical 
examination.  
Collection of the quantitative data started in the academic year 2011-2012 
and continued every year until the academic year 2015-2016. To evaluate the 
impact of learning and instruction, a post ILSES-M assessment within Y1 was 
added to the research in 2012. Students of Y1 have an integrated and evalu-
ated course on IL within the context of EBM. Students need to build up a 
search strategy and to write a report. Afterwards, they have to peer review 
two other reports. At the end of their 30-hour course they were asked to fill 
in the ILSES-M for a second time. Pre- and post-testing is used to evaluate 
the impact of active learning on students’ SE. In addition, Y1 students were 
also examined on their IL competences. These results will be used to com-
pare their acquired skills with their own ILSE. 
At the end of the longitudinal study (March 2016), qualitative research final-
ised the research. From every study year, a representative student was asked 
to attend a focus group to discuss the main results of the study. This 
qualitative study will be of great value as a way of discussing the quantitative 
results and putting them into context.  
All quantitative data will be analysed statistically using SPSS (v24). Data will 
be described by the mean (Standard deviation (SD)) or median (Inter Quartile 
Range (IQR)). Principal Axis Factoring and Varimax rotation with Kaiser Nor-
malization will be used for validation of the scale. Cronbach's alpha will be 
calculated to look for validity of the subscales. ANOVA-tests will be per-
formed to look for differences between multiple groups. Posthoc analyses 
with correction (Tamhane) will be performed where appropriate. Paired tests 
will be used to look for within-subject changes over time. 
Further analysis of the results will clarify if the ILSES-M is reliable and valid 
for evaluating students’ ILSE within a complete medical curriculum or within 
new first-year medical students. Other research questions will look into the 
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development of the ILSE of students or cohorts of students and analyse 
whether active learning develops higher ILSE. 
 
7. Conclusion 
 
To the best of our knowledge, medical curriculum-based studies on ILSE are 
not available. Furthermore, a longitudinal research on ILSE has never before 
been performed. This is remarkable, as literature research demonstrates the 
need to assess ILSE within a specific domain, on a large scale and certainly 
over a long period. It has to be stressed that setting up a study of this scale 
is simply impossible without the organisational support of a medical faculty 
and moreover without this faculty’s own belief that ILSE plays an important 
role in the development of the medical curriculum objectives of LLL.  
This paper discusses a research protocol that can be applied to look for both 
cross-sectional and longitudinal results. The qualitative study at the end of 
the research will possibly help to clarify some quantitative results. Results 
could be taken into account for further curriculum change at a faculty level, 
which emphasises the importance of organisational (curriculum) change 
based on scientific results. 
In conclusion, this research is valuable because of the increasing importance 
of IL in a medical context. Furthermore, the results of this study could lead 
to guidelines for more adapted ILSE implementation in a medical curriculum.  
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Chapter 2: Development and Validation of the Information 
Literacy Self-Efficacy Scale for Medicine 
 
The previous paper described the ‘Information Literacy Self-Efficacy Scale’ 
(ILSES) and other research using this validated scale within other contexts. 
This paper discusses the importance of adding specific ‘Medical Il skills’ items 
to the ILSES, for surveying a medical curriculum. It is analysed whether the 
expanded 38-item ‘Information Literacy Self-efficacy Scale for Medicine’ 
could be validated. The statistical analysis for validation is elaborated and a 
5-factor model with subscales is described and compared with other 
research results. 
 
Status of the paper 
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Development and Validation of an Information Literacy Self-
Efficacy Scale for Medical Students 
 
 
Abstract 
The aim of this research is to develop and validate a scale for the evaluation 
of medical students’ information literacy self-efficacy beliefs, as this plays a 
crucial role in the development of lifelong learning objectives. Curriculum 
developers and medical educators need to have a good understanding of 
information literacy in order to decide when specific support and training 
should be integrated in the curricula. The use of a trustworthy, user-friendly 
tool in a large population able to detect different aspects of students’ 
information literacy self-efficacy beliefs could help to evaluate an entire 
curriculum. A 5-factor model was developed and validated within a 6-year 
medical curriculum (n=1252). Internal consistency of the subscales was high 
(α: 0.845-0.930). In conclusion, the Information Literacy Self-Efficacy Scale 
for Medicine (ILSES-M), could be an added value for evaluating medical 
students’ information literacy self-efficacy beliefs. Furthermore, it could 
form the basis for curriculum development as well as a guideline for critical 
curriculum reflection. 
Keywords: Information Literacy Self-Efficacy; Higher Education; Medical 
education; Scale development; Curriculum Research. 
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1. Introduction 
 
Information literacy is a well-studied topic and has been defined (ACRL, 2015; 
ALA, 1989) and studied in different ways. Society is expected to produce con-
fident, independent and self-regulated learners ready to deal with the 
continuous digitization of information and to use new technologies. Further-
more, students need to handle the overwhelming and continuous flow of 
new scientific information. Together with self-efficacy, information literacy 
is one of the core components in the process of training lifelong learners 
(Candy, Crebert, & O'leary, 1994; Kurbanoglu, 2003). Individuals need to 
have the necessary skills to find, evaluate, use, produce and share 
information and therefore need to be effective in the use of information 
technology.  
Within an academic context, information literacy self-efficacy has been asso-
ciated with study success (Bayram & Comek, 2009), with self-efficacy beliefs 
playing an important role in levels of student motivation (Pinto & Sales, 
2010). According to Ross, Perkins, and Bodey (2016), students’ information 
literacy self-efficacy beliefs seem to be related to a desire to learn new things 
for their own pleasure and satisfaction. Students showing higher levels of 
self-efficacy will be proactive and will be more willing to try new behaviour. 
These are key motives for enhancing information literacy self-efficacy skills 
and, thus, for the development of lifelong learning (Kurbanoglu, 2010). 
Hence, teachers and curriculum developers should try to evaluate and take 
into account how students feel, and they should analyse the possible impact 
this may have on self-confidence in learning. 
To assess information literacy self-efficacy, an Information Literacy Self-
Efficacy Scale (ILSES) has been designed and validated by Kurbanoglu, 
Akkoyunlu, and Umay (2006). This scale consists of 7 factors with 28 items. 
The factors are labelled as follows: A= “Defining the need for information”, 
B= “Initiating the search strategy”, C= “Locating and accessing the 
resources”, D= “Assessing and comprehending the information”, E= 
“Interpreting, synthesizing, and using the information”, F= “Communicating 
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the information” and G= “Evaluating the product and process”. The ILSES was 
originally developed and validated within a Turkish cohort of teachers from 
various branches of public and private schools (Kurbanoglu et al., 2006). The 
specific context in which the questions are asked, however, is considered ex-
tremely important (Bandura, 1986; Bong & Skaalvik, 2003; Cassidy & Eachus, 
2003; Lin, Tan, & Tsai, 2013; Marsh, Walker, & Debus, 1991; Pajares, 1997). 
Previous literature research (De Meulemeester, Buysse, & Peleman, 2018) 
on information literacy self-efficacy within a medical curriculum revealed the 
need for a survey evaluating these beliefs within the context of a medical 
curriculum, in a large-scale population and for a longer period. Specifically 
within a medical context, to the best of our knowledge, no validated 
instrument exists for the measurement of medical-specific information 
literacy self-efficacy. For the purpose of this research, with the approval of 
the original author, Serap Kurbanoglu, an adapted version of ILSES has been 
designed. In addition to the inclusion of all questions from the original 28-
item scale, ten specific medical information literacy items have been added 
to evaluate medical-oriented information literacy self-efficacy within 
students (De Meulemeester et al., 2018). The adapted version of the 
Information Literacy Self-Efficacy Scale within a Medical curriculum is abbre-
viated to ILSES-M.  
 
2. Research Questions 
 
The aim of this study is to evaluate whether the ILSES-M can be validated so 
that it can be used for further research on the information literacy self-
efficacy beliefs of medical students within a complete curriculum. Can the 
original ILSES items still be used in another context? Will the more specific 
additional medical questions be an added value and an even load in a 
separate subscale? Do the different items of the original ILSES load in the 
same subscales as in the original study or other research? This study focusses 
therefore on the validation of the adapted version of the ILSES for medical 
students.  
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3. Study Design and Setting 
 
This research has been set up in an academic environment within a cohort of 
medical students. This context is a problem-based learning environment 
where students are required to be engaged in self-regulated learning (Carr & 
Johnson, 2013; Langendyk, 2006) and where information literacy as such is 
an important element of evidence-based education. Development and vali-
dation of the ILSES-M is part of a larger longitudinal study (2011–2016) in the 
Faculty of Medicine and Health Sciences at Ghent University (Belgium). 
Ethical approval was obtained by the Ethical Committee of University 
Hospital (protocol number PA 2011/017). All participating medical students 
signed the university’s Informed Consent form. Assessment of the ILSES-M 
was conducted in English. Students of an entire medical curriculum (year 1 – 
year 6), in academic year 2013-2014, completed the 38-item ILSES-M on a 
scale from 0 (‘I do not feel confident at all’) to 100 (‘I feel 100% confident’). 
There was no time limit for answering the questionnaire. Students from year 
1 to year 5 filled in the questionnaire at the start of the academic year (first 
two weeks); students of year 6 completed the questionnaire at the end of 
the academic year, after their final clinical examination. 
 
4. Statistical Methods 
 
All analyses were performed with SPSS (IBM Corp. Released 2013. IBM SPSS 
Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp). Descriptive sta-
tistics were used to establish frequencies, mean and standard deviation (SD). 
Exploratory factor analysis was performed to derive independent factors. 
Since it is impossible to measure perfect concepts in social sciences, 
Mortelmans and Dehertogh (2008) propose using principal axis factoring 
analysis with varimax rotation. The following criteria were used to include or 
exclude questions in the analysis: inspection of the correlations and partial 
correlations, the Kaiser-Meyer-Olkin (KMO) measure, the Bartlett’s test of 
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sphericity, and the determinant (Mortelmans & Dehertogh, 2008). Factor 
loadings greater than 0.40 (Mortelmans & Dehertogh, 2008) were consid-
ered significant and were used to define factors. Factors were extracted 
based on the Kaiser-Gutmann rule with Eigenvalues >1 and on the scree-plot 
(Floyd & Widaman, 1995). Internal consistency was measured via Cronbach’s 
alpha (Bland & Altman, 2002) and inter-item correlations.  
To look for differences between study years, mean scores were calculated 
for the overall scale as well as for each subscale. One-way-ANOVA was per-
formed for comparison of mean (sub)scale scores between study years. 
Tamhane post hoc tests were used to look for pairwise differences. Alpha has 
been set at 0.05. 
 
5. Results 
 
Data from 1285 students (97.4%) was available for Exploratory Factor 
Analysis. Factorability of the ILSES-M was examined with different kinds of 
measures. Based on a highly reliable Kaiser-Meyer-Olkin measure of 
sampling adequacy (0.953), a highly significant Bartlett’s test of sphericity 
(2(703)=33426.71; p<0.001) and Measures of Sampling Adequacy all over 
0.5, it was decided to include all items in the further factor analysis.  
Principal Axis Factoring with Varimax rotation yielded five factors resulting in 
a 35-item ILSES-M with five subscales accounting for 58.34% of the total 
variance. Descriptive statistics and the items are presented in Table 1. Three 
items did not meet the criteria required to load (>0.40) on one subscale), 
which means they did not make a significant contribution to a subscale: two 
original-scale questions ‘Limit search strategies by subject, language and 
date’, ‘Write a research paper’, and one of the ILSES-M unique questions 
‘Find Cited References’ (Table 1).  
Every factor was labelled according to theoretical concepts: subscale 1 (11 
items) was labelled as ‘Evaluating and Processing Information’; subscale 2 (10 
Chapter 2: Development and Validation of the ILSES-M 
51 
 
items) ‘Medical Information Literacy Skills’; subscale 3 (6 items) ‘Searching 
and Finding Information’; subscale 4 (4 items) ‘Using the Library’; and sub-
scale 5 (4 items) ‘Bibliography’ (Table 1).  
Internal Consistency of the ILSES-M subscales was examined and indicated 
high reliability with Cronbach’s alpha above 0.70 in all subscales (Subscale 1 
‘Evaluating and Processing Information’: 0.930; subscale 2 ‘Medical 
Information Literacy Skills’: 0.911; subscale 3 ‘Searching and Finding 
Information’: 0.858; subscale 4 ‘Using the Library’: 0.872; and subscale 5 
‘Bibliography’: 0.845). Eliminating certain items did not increase Cronbach’s 
alpha. 
To evaluate the evolution of ILSE within the curriculum, composite scores 
based on the mean were calculated for the overall scale as well as for each 
subscale for every study year (Table 2). Overall mean ILSES-M scores are 
significant (p<0.001). Information literacy self-efficacy evolve over time. 
Mean scores range from a minimum of 28.4 in the first Bachelor year for the 
‘Medical Information Literacy skills’ to a maximum of 70.7 in the third Master 
year for ‘Bibliography’. Higher scores indicate students have higher levels of 
ILSE. For the first three subscales, students increase their ILSE throughout the 
curriculum. In contrast, students feel less confident ‘Using the Library’, as 
most of the mean scores are mediocre. For the subscale of ‘Bibliography’, 
students SE increases only much later in the curriculum (year 4). 
Tamhane Post Hoc tests were used for pairwise comparisons between study 
years per (sub)scale. As can be seen in Table 3, for ‘Medical Information 
Literacy Skills’ (subscale 2) a significant difference between almost all study 
years could be found. As shown in Figure 1, there is progress in those specific 
skills. In contrast, for ‘Using the library’ (subscale 4) almost no significant 
differences could be found between the different study years. 
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Table 1: Rotated Factor Matrix loadings (>0.4) for the items of the ILSES-M  
Item Factor 
1 
Factor 
2 
Factor 
3 
Factor 
4 
Factor 
5 
SE1 - Define the information I 
need 
  .497   
SE2- Decide where and how to 
find the information I need 
  .694   
SE3 – Identify a variety of 
potential sources of information 
  .653   
SE4 - Use different kinds of print 
sources (i.e. books. periodicals. 
encyclopedias. chronologies. etc) 
  .447   
SE5 - Use electronic information 
resources 
  .658   
SE6 – Locate information sources 
in the library 
   .663  
SE7 - Use Library Catalogue    .853  
SE8 - Locate resources in the 
library using the library catalogue 
   .854  
SE9 - Use internet search tools 
(such as search engines. 
directories. etc.) 
  .498   
SE10 - Use different kind (types) of 
libraries 
   .514  
SE11 - Limit search strategies by 
subject, language and date 
     
SE12 - Initiate search strategies by 
using keywords and Boolean logic 
 .445    
SE13 - Use many resources at the 
same time to make a research 
.518     
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Item Factor 
1 
Factor 
2 
Factor 
3 
Factor 
4 
Factor 
5 
SE14 - Determine the 
authoritativeness. currentness 
and reliability of the information 
sources 
.529     
SE15 - Evaluate www sources .479     
SE16 – Identify points of 
agreement and disagreement 
among sources 
.599     
SE17 - Interpret the visual 
information (i.e. graphs. tables. 
diagrams) 
.579     
SE18 - Select information most 
appropriate to the information 
need 
.680     
SE19 - Synthesize newly gathered 
information with previous 
information 
.696     
SE20 - Write a research paper      
SE21 – Determine the content and 
form the parts (introduction. 
conclusion) of a presentation 
(written. oral) 
.650     
SE22- Learn from my information 
problem solving experience and 
improve my information literacy 
skill 
.678     
SE23 - Criticize the actuality of my 
information seeking process and 
its products 
.642     
SE24 - Prepare a bibliography     .615 
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Item Factor 
1 
Factor 
2 
Factor 
3 
Factor 
4 
Factor 
5 
SE25 - Create bibliographic 
records and organize with a 
bibliographic software 
    .755 
SE26 - Create bibliographic 
records for different kinds of 
materials (i.e. books. articles. web 
pages. proceedings) 
    .804 
SE27 – Make citations and use 
quotations within the text 
    .435 
SE28 - Choose a format (i.e. 
written. oral. visual) appropriate 
to communicate with the 
audience 
.488     
SE29 - Use PICO  .510    
SE30 - Search for EBM information  .725    
SE31 - Use a factual database  .570    
SE32 - Use Mesh  .868    
SE33 - Use PubMed  .871    
SE34 - Retrieve an article of an 
institutional repository 
 .603    
SE35 - Evaluate bias  .733    
SE36 - Find cited references      
SE37 - Find citing authors  .601    
SE38 - Reference the sources I use 
in a reference style used in 
medicine 
 .603    
 
Labels subscales: Factor 1= ‘Evaluating and Processing Information’. Factor 
2= ‘Medical Information Literacy Skills’. Factor 3= ‘Searching and Finding 
Information’. Factor 4 = ‘Using the Library’ and Factor 5= ‘Bibliography’ 
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Figure 1: Boxplot mean scores on the ILSES-M subscales per study year 
 
 
 
Labels subscales: Factor 1= ‘Evaluating and Processing Information’. Factor 
2= ‘Medical Information Literacy Skills’. Factor 3= ‘Searching and Finding 
Information’. Factor 4 = ‘Using the Library’ and Factor 5= ‘Bibliography’. 
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6. Discussion 
 
Recently, in academic settings, information literacy self-efficacy has played 
an increasingly important role. Within a problem-based environment such as 
a medical curriculum, these skills are indispensable. To integrate the variety 
of information literacy skills in a proper and qualitative way, it is important 
that curriculum developers or medical teachers have some understanding of 
students’ information literacy self-efficacy beliefs. A valid tool is necessary 
for this purpose. This research developed and validated a new and reliable 
information literacy self-efficacy scale for the medical curriculum (ILSES-M). 
The original 28-item scale developed by Kurbanoglu et al. (2006) has been 
extended with ten medical-oriented information literacy items. Exploratory 
Factor Analysis yielded only 5 factors – compared to the original 7 factors. 
The five subscales cover a mix of general as well as more specific skills a med-
ical student needs in order to become a professional who is literate in 
medical information. The first subscale, ‘Evaluating and Processing 
Information’, includes only items from the original scale and consists of gen-
erally important aspects in the practice of evaluating and processing 
retrieved information. Subscale 2, ‘Medical Information Literacy Skills’, 
covers 9 new items and one item from the original scale: ‘Initiate search 
strategies by using keywords and Boolean Logic’. This last item fits very nicely 
under this new label, as medical education instructors focus very heavily on 
search strategies with the use of keywords, which is not limited to the use of 
Medical Subject Headings (MeSH terms) alone. The new questions seem to 
be an added value for evaluating medical students’ information literacy self-
efficacy. Over the course of the study years, an increase in Medical 
Information Literacy Skills could be detected. These positive results might be 
the result of specific efforts made by the curriculum committee to improve 
this skill. From the first year, medical students at Ghent University have to 
attend a specific Medical Information Literacy course. These skills have to be 
practiced and are integrated in other courses in all subsequent years. Sub-
scale 3, ‘Searching and Finding Information’, consists of 6 original scale items, 
identifying more general skills in searching and finding the right information. 
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Subscale 4, ‘Using the Library’, is focused on the use of the library and loaded 
only the 4 specific original items in relation to the use of the physical library. 
In medical sciences, however, a huge digital evolution is occurring. Many 
medical libraries no longer have physical collections; accessing a digital 
collection of scientific literature requires skills that differ from the library 
skills that were defined when the original scale was developed. Results in this 
study show that medical students do not feel very confident in ‘Using the 
Library’. First year medical students have the highest scores – compared to 
medical students from other study years – on this subscale. Those students 
completed the questionnaire just after starting at university, which might 
explain the high scores. During their secondary education, they had become 
familiar with working in (non-digitized) general libraries, but had not yet 
experienced what it means to search for digital medical literature. The last 
subscale, ‘Bibliography’, is also based on items from the original ILSES and 
focuses on how to create and organize a bibliography. One item, ‘Reference 
the sources I use in a reference style used in medicine’, loaded logically on 
the more medical subscale (‘Medical Information Literacy Skills’) rather than 
on subscale ‘Bibliography’. Results show that students score higher later in 
the curriculum, i.e. they feel more confident as their curriculum proceeds. 
One possible explanation is that students only become self-assured when 
they master these skills; for ‘Bibliography’ this is often only the case when 
they definitely need them to write their Master’s thesis. 
It is thought that because of this method of ‘general’ labelling, all 5 subscales 
can withstand changes in time. Compared to the original scale, only two 
items, ‘Limit search strategies by subject, language and date’ and ‘Write a 
research paper’, could not be sustained, which suggests that the original 
scale is already time-independent. It was not surprising that the first item did 
not stand the test of time, since medical students are not taught to limit their 
search strategy on these specific aspects. Teachers even recommend not 
using language and time limits. The item on ‘Writing a research paper’ was 
possibly rejected as students may regard this as a more professional skill 
linked to the work of a researcher. 
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The new information literacy self-efficacy items are an added value for a 
medical cohort, as different criteria were decisive for the selection: the items 
should evaluate self-efficacy in developing medical information literacy skills, 
be institutional-independent and be general enough to be time-
independent. It is very likely that in a few years “Using the library” will have 
no extra value in the evaluation of medical students’ information literacy 
skills, and that other items (or another subscale) in relation to data manage-
ment will be added.  
Other researchers using and validating the original ILSES 28-item scale, 
obtained different (Batarelo Kokić & Novosel, 2014) or similar subscales 
and/or item selections. Usluel (2007) studied the information literacy self-
efficacy of student teachers in Turkish academic departments for teacher-
training in primary schools. The component analysis resulted in a 20-item 
scale with 4 subscales: ‘self-efficacy in the analysis and evaluation of 
information’, ‘self-efficacy in using ICT to access information’, ‘self-efficacy in 
citing information resources’ and ‘self-efficacy in using library’. The last two 
subscales are identical to the ILSES-M subscales ‘Bibliography’ and ‘Using the 
library’. The same items were selected and internal consistency is similar. The 
first subscale measuring self-efficacy in analysing and evaluating information’ 
is partly similar to the subscale of ‘Evaluating and Processing Information’ in 
the ILSES-M; both subscales load the same 6 items (SE14, SE16, SE18, SE19, 
SE22, SE23) (Table 1). The ILSES-M subscale selects 5 more items (SE13, SE15, 
SE17, SE21 and SE28) (Table 1). Internal consistency is highly reliable for both 
subscales (Cronbach’s alpha for the ILSES subscale (6 items): 0.80; Cronbach’s 
alpha ILSES-M subscale (11 items): 0.93). The fourth subscale is more 
oriented towards ICT skills and cannot be compared with other subscales 
from the ILSES-M. A possible explanation for those similar results - 
independent of the different cohorts of users – could be that the items within 
these subscales are less context-related. In addition, both studies took place 
in different years (before 2007 and 2013), which might add to the time-
independency of the scale.  
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Other researchers use a different way of labelling and focus more on the 
complexity of skills by labelling the subscales as ‘Basic information literacy 
skills’, ‘Intermediate information literacy skills’ and ‘Advanced information 
literacy skills’ (Batarelo Kokić & Novosel, 2014; Kurbanoglu et al., 2006). This 
type of labelling was not eligible for the ILSES-M. Extension of the original 
scale, another setting and type of cohort, students influenced by a techno-
logically changing world, are all possible explanations of the observed 
differences. In the study by Batarelo Kokić and Novosel (2014), a Croatian 
version of the original ILSES has been validated, but with regard to the level 
of complexity of information literacy skills, differences in placements of items 
were noted in comparison to the original Turkish ILSES. According to Batarelo 
Kokić and Novosel (2014), this could be explained by the differences in the 
outcomes of the information literacy courses. Other researchers have used 
other methods to evaluate the level of self-efficacy perception. Özbıçakçı, 
Gezer, and Bilik (2015) rated the level of difficulty by calculating the total 
score of the Likert ratings, with a minimum score of 28 and a maximum score 
of 196 points (28-item scale). The researchers interpreted a low information 
literacy perception as a score between 1 and 65 points, moderate with a 
score of 66 to 130 points and a high perception with a score of 131 to 196 
points.  
Within this research, an overall sum score for the obtained level of 
information literacy self-efficacy beliefs is not found to be applicable. As sub-
scales have different numbers of items, it was decided to work with mean 
scores per subscale. This enabled us to compare scores between subscales 
and to set a cut-off score. However, setting up a cut-off score is not easy. The 
different skills students need to become information literate persons change 
throughout their academic career, and they are influenced by the rapid pace 
of technological innovation. Learning is a continuous process. Students 
starting their university career can feel self-confident about a skill. Once they 
understand the complexity of – especially domain-specific – information 
literacy skills, they feel less confident. This could obviously have an impact 
on the way students perceive their ability to obtain further information 
literacy self-efficacy beliefs. Self-efficacy beliefs go hand in hand with the 
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process of learning, and the active use of skills. At different moments during 
the learning process, students could experience a decline in their skills. 
Strong self-efficacy beliefs could enable them to learn and to take the next 
step in the information literacy learning process. Weaker information literacy 
self-efficacy beliefs will hold them back. The level of self-efficacy will deter-
mine the effort a student will make and how persistent and resilient he will 
be (Bandura, 1977; Pajares, 1996). 
As indicated in previous research (Bazrafkan et al., 2017; Dale & Campbell, 
2012; Eskola, 2007), information literacy courses should be integrated within 
a whole curriculum, not only at the start of it. Use of the ILSES-M can provide 
an added value in integrating the information literacy skills within the whole 
of a medical curriculum. Additionally, when integrating information literacy 
courses, medical educators should consider specific training formats that 
could have a real impact on students’ self-efficacy beliefs (Aper, Reniers, 
Koole, Valcke, & Derese, 2012). Practicing and getting the necessary feed-
back will enhance their self-efficacy beliefs (Ross et al., 2016). The results of 
this study show a clear positive evolution of the student’s information 
literacy self-efficacy process. For a medical curriculum, self-efficacy plays an 
important role. Being able to estimate themselves is of crucial importance in 
the students’ future professional practices. The literature states that medical 
students tend to underestimate themselves (Boud & Falchikov, 1995), which 
could explain why the maximum mean percentage for all different subscales 
is only 70.7, i.e. not a very high information literacy self-efficacy belief. 
Students could be more cautious when evaluating themselves because they 
are taught to do this and receive possible feedback on this process. However, 
further research is needed to align the results of this research by means of a 
qualitative study with student representatives for the different study years. 
The ILSES-M could also help instructors to visualize at which level of the 
students’ learning process they identify problems about their information 
literacy beliefs. Evaluating a complete curriculum could possibly indicate the 
specific groups of students for whom and/or key moments within the curric-
ulum when additional training or extra attention is needed. Using the 
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different subscales for evaluation might bring about more targeted adjust-
ments within the courses. The results could form a reliable basis on which to 
adapt and outline the integration of information literacy courses within the 
curriculum. Questions such as ’How do students feel when they need to start 
working on their thesis?’, ‘Do they need to refresh their knowledge?’ or ’Are 
they more insecure when starting a more advanced search strategy?, might 
be answered thanks to an evaluation via the ILSES-M. The scale could also 
help to evaluate new cohorts of first year students. It would be interesting to 
know if a new cohort feels more or less confident compared to previous 
years. The digital competences of youngsters could already have an impact 
on the way students start at university and how they perceive themselves as 
information (il)literate people. Further research should look at the question 
whether the use of the ILSES-M has an effective impact on the further devel-
opment and improvement of the medical curriculum. When curriculum 
changes take place, it is important to see whether those changes have an 
impact on the information literacy self-efficacy beliefs of students and 
whether the impact is short-term or long-term. Analysing cross-sectional as 
well as longitudinal results will help the researchers to get a better idea about 
the details of the results: “Is a certain cohort of students different?”, “Does 
gender have an impact on how the students’ information literacy beliefs 
evolve?”, “Do curriculum changes have an impact on the information literacy 
self-efficacy beliefs of students?” The qualitative study may help to explain 
how students interpret a certain question, and how this interpretation can 
differ over time, or within a study year or cohort of students. 
The scale could be a useful instrument when evaluating the information 
literacy self-efficacy beliefs of medical students and can be seen as a reliable 
tool for surveying larger populations of students and even a complete 
medical curriculum. It enables researchers to identify many different aspects 
of the information literacy self-efficacy beliefs of medical students. The ILSES-
M can probably be used for analysing smaller or bigger groups, less and more 
experienced students. In addition, surveying with the ILSES-M requires little 
of the students’ valuable time and can be organized on a digital learning plat-
form. Finally, the ILSES-M is written in English, which makes it institutional-
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independent and therefore easy to use for validation in other medical 
curricula. Further research, however, should focus on the validation and use 
of the ILSES-M within other medical faculties and should look for the possible 
impact of cultural differences and diverse types of curricula. 
Even if the scale is testing self-efficacy rather than actual information literacy 
skills, it is believed that the collected results could give a clear idea about the 
evolution of perceived information literacy and the related need for support 
and training.  
 
7. Conclusion 
 
The original 28-item ILSES of Kurbanoglu et al. (2006) has been successfully 
expanded with items in relation to information literacy self-efficacy that are 
relevant for a medical curriculum. The Information Literacy Self-Efficacy Scale 
for evaluating medical students, ILSES-M, has been validated throughout a 
complete 6-year curriculum of medicine. The five subscales resulting from 
the validation indicated valuable Cronbach’ alpha scores higher than 0.70. 
They also provided reliable results concerning students’ information literacy 
self-efficacy beliefs, covering the different skills to become an information 
literate person within a medical context. The ILSES-M can be used as a vali-
dated tool to evaluate medical students’ information literacy self-efficacy 
beliefs at key moments in the curriculum and could be valuable in adapting 
and developing information literacy self-efficacy belief training within the 
medical curriculum. 
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Chapter 3: Longitudinal study of the development of 
information literacy self-efficacy of different cohorts of 
medical students 
 
The previous paper described the validation of the ‘Information Literacy Self-
Efficacy Scale for Medicine’ (ILSES-M). To be valuable for the research, the 
ILSES-M needs to be tested within the context of a medical curriculum. In this 
chapter, a longitudinal study is described where four different cohorts of 
students complete the ILSES-M evaluating their ILSE. Furthermore, it is inves-
tigated whether differences can be observed between the study years over 
the academic years. The results give indications about the development of 
medical students’ ILSE and show whether the ILSES-M scale can be used for 
longitudinal studies and for research on a large scale.  
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Information literacy self-efficacy of medical students: a 
longitudinal study 
 
 
Abstract  
The research analyses the development of medical students’ information 
literacy self-efficacy and measures the differences between study years. Data 
has been collected within a 6-year curriculum, for four continuous academic 
years. Students evaluated their information literacy self-efficacy on a vali-
dated information literacy self-efficacy scale for medicine. In 2016, the 
research was finalised with a qualitative part to contextualise the quantita-
tive results. Statistical analyses were performed and a validated 5-factor 
model was used as a basis, with subscales: ‘Evaluating and Processing 
Information’ (S1); ‘Medical Information Literacy Skills’ (S2); ‘Searching and 
Finding Information’ (S3); ‘Using the Library’ (S4); and ‘Bibliography’ (S5). The 
results confirm the impact of training and practice on the students’ 
information literacy self-efficacy for the more specific subscales S2, S4 and 
S5. The development towards more specialised information literacy skills 
seems to influence students’ awareness and thus self-efficacy. Furthermore, 
the information literacy self-efficacy increases overall in more recent 
academic years. This research proposes the need to integrate information 
literacy skills in the curriculum at the right time, at different moments and 
adjusted by level. It could be hypothesised that continuous, integrated edu-
cation with practice and feedback from peers is needed to develop and retain 
medical student’s information literacy self-efficacy. 
Keywords: Information literacy self-efficacy, medical education, higher 
education, longitudinal study, Information Literacy Self-efficacy Scale for 
Medicine 
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1. Introduction 
 
The information society is changing rapidly, with new emerging technologies 
continuously influencing the processing of information. Health professional 
education must adapt. Universities need to focus on delivering learners 
capable of processing vast amounts of information, extracting and synthesis-
ing reliable knowledge necessary for clinical and population-based decision-
making. In a 2010 report, “The Lancet Commission Education of Health Pro-
fessionals for the 21st Century” proposes an important vision: “All health 
professionals in all countries should be educated to mobilise knowledge and 
to engage in critical reasoning and ethical conduct so that they are compe-
tent to participate in patient and population-centred health systems as 
members of locally responsive and globally connected teams” (Frenk et al., 
2010, p. 6).  
Ghent University’s medical curriculum evolved from a discipline-based to a 
contextual curriculum, focusing on patients, students, and community, and 
using a problem- and evidence-based approach. Students are stimulated to 
think through and discuss problems so as to develop problem-solving strate-
gies (Deveugele et al., 2005). Competency-based education integrates 
problem-based learning and critical thinking, which requires the necessary 
information literacy (IL) skills (Demczuk, Gottschalk, & Littleford, 2009). 
Information literacy, a well-established concept (ACRL, 2015; ALA, 1989), lies 
at the core of the development of lifelong learning (LLL) (IFLA, 2005). From a 
medical education perspective, physicians are expected to be lifelong 
learners so that they can adapt to challenges in their professional environ-
ment (Van der Veken, Valcke, De Maeseneer, Schuwirth, & Derese, 2009). 
Hence, undergraduate education needs to prepare students for LLL (Frenk et 
al., 2010).  
Along with IL, self-efficacy (SE) plays an important role in becoming lifelong 
learners (Candy, Crebert, & O'leary, 1994; Kurbanoglu, 2003). Bandura 
(1986) defines perceived SE as “people’s judgments of their capabilities to 
organize and execute courses of action required to attain designated types 
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of performances”. The level of SE determines the effort an individual will 
make and how persistent and resilient this person will be. Self-efficacy can 
have a significant effect on participation and vice versa, e.g. students with 
higher SE about anatomy, can decide to take the lead and dissect for their 
group. By doing so, they gain experience, have the opportunity to acquire 
more knowledge and become more confident. This difference in SE and par-
ticipation can lead to higher assessment scores (Burgoon, Meece, & Granger, 
2012). Furthermore, students with a high SE are more likely to set academic 
goals, such as seeking more knowledge and challenges, and will therefore 
remain more committed (Bandura, 1991; Locke & Latham, 1990). Hence, 
medical students need information literacy self-efficacy beliefs (ILSE), to have 
the confidence to find, select and use information efficiently. They need to 
think critically and appraise the retrieved information within a given context 
for qualitative decision-making. To the best of our knowledge, there are no 
medical curriculum-based studies examining ILSE beliefs on a longitudinal ba-
sis (De Meulemeester, Buysse, & Peleman, 2018). Longitudinal, large-scale 
and domain-specific research could be an add-on (Schunk, 1991), as it may 
provide insight into IL-development. This paper focuses on the results of a 
longitudinal mixed-methods design, evaluating the development of students’ 
ILSE beliefs throughout a complete medical curriculum. 
 
2. Methods 
 
Research Questions (RQ): 
 
RQ1: How does the ILSE of a cohort of medical students develop? 
RQ2: Do medical students feel less or more confident about their IL skills at 
the end of the curriculum? 
RQ3: Do medical students feel less or more confident about certain IL skills? 
RQ4: Do we detect differences between the study years within different 
academic years?  
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Participants and Setting 
 
This study was conducted at Ghent University’s Faculty of Medicine and 
Health Sciences (Belgium) within a 6-year medical curriculum (mean n/aca-
demic year: 1192 students). Data collection started in 2011 and ended in 
2016 with a surplus qualitative study. For ethical reasons, data was collected 
anonymously. Longitudinal tracking of results was only possible on the level 
of a cohort. Results for this paper focused on the data from four specific 
cohorts starting in the academic year 2011-2012: Cohort Year (CY) 1, CY2, 
CY3 and CY5 (Figure 1). 
Approval of the Ethical Committee of Ghent University was obtained and 
students signed an informed consent form. All data collected is anonymised 
by a trusted third party. 
 
Procedure 
 
Students from Y1-Y5 filled in the validated 38-item information literacy self-
efficacy in medicine scale (ILSES-M) (14) at the beginning of the academic 
year. Students from Y6 were surveyed at the end of the academic year, after 
their final clinical examination. Validation of the ILSES-M resulted in a 5-
factor model with high internal consistency of the subscales (S) identifying a 
clear set of demarcated IL competencies: S1 ‘Evaluating and Processing 
Information’ (α: 0.930); S2 ‘Medical Information Literacy Skills’ (α: 0.911); S3 
‘Searching and Finding Information’ (α: 0.858); S4 ‘Using the Library’ (α: 
0.872); and S5 ‘Bibliography’ (α: 0.845).  
At the end, a qualitative study was conducted. A focus group, with represent-
atives from all study years, was assembled in April 2016. Twelve questions 
were selected to help clarify some results (Annex 1). The interview was 
recorded and used for further contextualisation of the quantitative results. 
Students took the discussion seriously, each one discussing from her/his own 
perspective and experience (learning path). 
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Figure 1: An overview of the data collected between 2011-2016 
 
CY1: cohort year 1; CY2: cohort year 2; CY3: cohort year 3; CY5: cohort year 
5; pre: pre-testing; post: post-testing, not: no data collected 
Y2*, Y3*, Y4*, Y5*: study years analysed for the longitudinal comparison of 
the different study years 
 
Statistical Analysis 
 
All analyses were performed with SPSS Version 24. Descriptive statistics were 
used to establish frequencies, mean and standard deviation (SD). To look for 
differences within cohorts of students (Fig 1: CY1, CY2 and CY3; RQ1, RQ2 
and RQ3), one-way-ANOVA was performed for comparison of continuous 
variables with Tamhane post-hoc tests to look for pairwise differences. For 
the analysis of CY5 (Fig 1), unpaired Students’ t-tests were used.  
A secondary analysis looked for differences per study year within different 
academic years (RQ4). Unpaired students’ t-tests (2 groups) or one-way-
ANOVA (>2 groups) was performed with post-hoc Tamhane where appropri-
ate. Significance level was set at alpha=0.05. 
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3. Results 
 
As shown in Figure 2, for “Evaluating and Processing Information”, no signif-
icant difference was found between the first two study years. For CY2, a 
significant drop in mean scores is observed between Y2 and Y3, after which 
the mean scores significantly increased in Y4 to a level comparable to that in 
Y2. For CY1, also between Y3 and Y4 mean S1-scores increased significantly. 
For CY3, the significant increase in mean S1-scores is only seen between Y4 
and Y5 (Annex 2).  
For ‘Searching and Finding Information’, no significant difference in mean 
scores between the first two study years was found. However, a significant 
drop between Y2 and Y3 can be observed. For CY2 and CY3, between Y3 and 
Y4, there was again a significant increase in mean S3-scores. For CY1, mean 
S3-scores were significantly higher compared to Y2; for CY2 they reached the 
same Y2-level. For CY3, the high mean S3-scores showed a significant drop in 
Y4, after which there was a significant increase in Y5. The mean S3-scores in 
Y5 were, however borderline missed, lower compared to the Y3-scores. For 
CY5, between Y5 and Y6, only a significant drop in mean S3-scores is observed 
(Figure 2, Annex 2). 
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Figure 2: Mean scores (%) for ILSES-M subscales 1 and 3 for CY1, CY2, CY3 
and CY5 
 
 
 
CY1: cohort year 1; CY2: cohort year 2; CY3: cohort year 3; CY5: cohort year 
5; S1: ‘Evaluating and Processing Information’; S3: ‘Searching and Finding 
Information’; *significant at 0.05-level (between 2 subsequent years); 
°borderline missed significance (between 2 subsequent years); o Incomplete 
Cohort 
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Figure 3: Mean scores (%) for ILSES-M subscales 2 and total mean scores 
ILSES-M for CY1, CY2, CY3 and CY5 
 
 
CY1: cohort year 1; CY2: cohort year 2; CY3: cohort year 3; CY5: cohort year 
5; TMS: total mean score on ILSES-M; S2: ‘Medical Information Literacy 
Skills’; *significant at 0.05-level (between 2 subsequent years); o Incomplete 
Cohort 
 
In a medical curriculum, ‘Medical Information Literacy Skills’ are important. 
As shown in Figure 3 (Annex 2), those skills increased significantly between 
Y1 and Y2. Between Y2 and Y3, for CY1 mean S2-scores remained stable, 
while for CY2, these skills decreased significantly. However, between Y3 and 
Y4 and between Y4 and Y5, mean S2-scores increased significantly, then sta-
bilised after Y5. The same is true for total mean scale scores. 
Between the first two study years no significant difference can be found for 
‘Using the library’(Figure 4, Annex 2). For CY1 and CY2 however, a significant 
drop in mean S4-scores is seen between Y2 and Y3, after which in Y4 those 
scores again increased significantly towards a level comparable to that of Y2. 
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For CY3, the rather high mean S4-scores decreased significantly between Y3 
and Y4. After Y4, no significant changes in mean S4-scores occurred. 
 
Figure 4: Mean scores (%) for ILSES-M subscales 4 and 5 for CY1, CY2, CY3 
and CY5 
 
 
CY1: cohort year 1; CY2: cohort year 2; CY3: cohort year 3; CY5: cohort year 
5; S4: ‘Using the Library’; S5: ‘Bibliography’; *significant at 0.05-level (be-
tween 2 subsequent years); °borderline missed significance (between 2 
subsequent years); o Incomplete Cohort 
 
Looking at the subscale ‘Bibliography’ (Figure 4, Annex 2), for CY1 and CY2 no 
significant changes in mean S5-scores occurred until Y3. Between Y3 and Y4, 
however, those skills increased significantly. Between Y4 and Y5 another 
significant increase in mean S5-scores occurred. After Y5, those skills re-
mained stable.  
  
Chapter 3: Longitudinal Study 
81 
 
  
Chapter 3: Longitudinal Study 
82 
 
No results are presented for Y1 and Y6, as only one cohort was researched, 
making comparison impossible (Figure 5, Annex 2). For Y2, only significant 
differences for S1, S2 and total mean scores could be found, whereby 
students from academic year 2011-2012 gained better scores than those of 
2012-2013. For Y3 students, overall significant differences could be found 
except for S1. Post-hoc analysis showed only significant differences for S2 
and S4 (both: students of 2011-2012 scored worse than students from the 
other academic years), and S3 (students of 2011-2012 scored better than 
students from the other academic years). For Y4 overall significant differ-
ences were found for all subscales. For all subscales, students from 2014-
2015 scored better than those from the other academic years. Students from 
2012-2013 and 2013-2014 gained comparable scores for all subscales except 
for S1 where students from 2013-2014 scored better than those from 2012-
2013. For Y5 almost no significant results appeared. For S4, students from 
2014-2015 got better scores than those from the other academic years. 
Within the focus group discussions, students confirmed that they were highly 
convinced that spending extra time practising their IL skills was useful and 
that these skills were beneficial for more experience-based education as they 
felt a real impact of practical training. They also reported that, when they 
started their course, they thought they could search and find information, 
because they could conduct a Google search. Later on, when working on their 
Master’s thesis or searching in a clinical environment, they experienced 
many more difficulties in searching and evaluating the reliability of the 
information. Students realise the difficulties and their confidence will there-
fore not increase much. During the research some curriculum changes were 
made; in the academic year 2015-2016 the bibliographic instruction was 
moved from a Y4 to a Y1-course. Students reported this was a really neces-
sary and positive change, as the course was programmed much too late in 
the previous curriculum. The group also discussed the differences in quality 
of support they received for preparing their Master’s thesis or doing their 
clinical internship. They argued that equal support needs to be integrated at 
appropriate moments in the curriculum. They were not clear about whether 
this should be integrated in a course, online training, or individual support. 
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4. Discussion 
 
The longitudinal analysis of 4 different cohorts enables us to evaluate the 
development of the ILSE of students during their university education. Fur-
thermore it provides us with the opportunity to compare the evolution of 
study years between different academic years (Figure 1). Since the data was 
collected from the moment students arrive at university until the end of the 
six year curriculum, the results reflect the development of ILSE beliefs within 
a complete curriculum. Furthermore, students studying medicine at Belgian 
universities are selected through a standardised entrance exam, which 
results in homogenous groups. 
During the first year of their medical course, students do not evolve in any of 
the ILSES-M subscales. At that time integrated courses on IL were mostly fo-
cused on encyclopaedic training and only a few hours of classroom database 
searching. This type of passive rote-learning probably had little impact on 
students’ ILSE. Activating students in a continuous process of processing 
information is necessary to obtain and retain ILSE (Ross, Perkins, & Bodey, 
2016). In response to these results, course changes were made in Y1 and 
since 2014-2015 students had to contribute more actively, by writing a 
‘search-report’, and since 2015-2016 the peer reviewing of papers by two 
fellow students has been added. As confirmed by the year representatives, 
students support this type of experience-based education because it has an 
impact on the development of their IL skills and their SE. Curriculum innova-
tors should be aware that integrating more experience-based education 
positively affects the learning path. Another example is the expected 
development of ILSE beliefs in relation to S2, with an increase from Y3 on, 
where we can hypothesise that it results from a continuous focus on inte-
grating medical IL skills within the course.  
In general, the mean scores for S1 and S3 are higher than the other subscales. 
These subscales containing, broader topics and more general questions, 
possibly lead to a more individual interpretation. For example, the SE item 
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‘Decide where and how to find the information I need’ can be interpreted in 
different ways. In contrast with the SE item ‘’Use Mesh’, that needs no 
further explanation. The expected IL skills evolve throughout the student’s 
academic life, from a basic to a more advanced and discipline-specific search. 
This was confirmed by the qualitative study, where students indeed reported 
that their ILSE was influenced by the complexity of searching and finding 
qualitative information. Students from Y1 may therefore have a high SE as 
they really feel capable of performing a search, whereas Y4 students recog-
nise the complexity and will therefore have a lower ILSE. Similarly, research 
by Clark and Catts (2007) indicated that Y4 medical students rated them-
selves lower than Y1 students, due to the more complex character of their 
searching. 
Students in Y2 needed to prepare independently a biomedical-oriented 
assignment with an active process of searching and finding information; 
difficulties raised and ILSE declined. The results for S3 in Y6 indicate a second 
decrease in mean scores. Students in the focus group confirmed 
encountering search problems during their internship. They need to transfer 
their academic skills into a work environment where time and opportunities 
to perform a broad search are limited and where the necessary reassuring 
feedback is lacking. At this stage students reflect that they become less con-
fident when searching for answers. Research revealed that medical students 
tend to underestimate themselves (Boud & Falchikov, 1995). In the 
qualitative study, students are confronted with the fact that SE mean scores 
are on average not higher than 80%. The group reported that they are not 
“professors” and that only a “professor” could be 100% self-confident. Yet, it 
can be hypothesised from the consistent results and the focus group that the 
surveyed medical students responded honestly, according to how they 
viewed their own capabilities, taking into account that this can be different 
for a student from Y1 or Y5. 
Skills application is important for retaining SE; the decrease in mean scores 
for two cohorts in the transition from Y2 to Y3 for S4 illustrated this. In Y1, it 
is assumed that students still use books and search for them in the library 
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catalogue. From Y2 on, this is no longer required and students lose their ILSE 
beliefs for using library services. In the transition to Y4, preparing their 
Master’s thesis, students may need more clinical textbooks and start using 
the library again. Mean scores increased at the start of Y4. The mean scores 
for S4 were generally not very high, which seems consistent with the 
digitisation of medical information. Students are taught from Y1 to search 
mainly for peer reviewed articles in scientific databases. When and how a 
skill is taught has a major impact on student learning and consequently also 
on students’ SE. The results for S5 are as expected, Master’s students 
reflected that the integration of teaching bibliographic skills came much too 
late.  
Even if the research enables some clear recommendations to be formulated, 
some weak points need clarifying. A longitudinal analysis on a student rather 
than cohort level may provide more detailed information about the ILSE 
evolution. However, for ethical reasons, this was not possible. Also, the 
authors believe that the analysis of cohorts of students provided valuable 
information, as these students are quite a homogeneous group. 
One limitation could also be that we did not assess the actual IL knowledge. 
Yet, studies have proved that SE can be associated with academic perfor-
mance (Zimmerman, Bandura, & Martinez-Pons, 1992). It is important to 
indicate that at the beginning of the research not all groups of students were 
fully represented, which may explain some real outliers in the results. None-
theless, the strength of this research is the fact that no other longitudinal 
analysis of ILSE among medical students has been performed on this scale. 
Students from a complete medical curriculum participated during 
consecutive years. Finalising the research with a qualitative study proved to 
be an added value for contextualising the results. 
  
Chapter 3: Longitudinal Study 
86 
 
5. Conclusion 
  
In conclusion, recommendations for further curriculum innovation can be 
formulated. The development of ILSE is clearly connected to some important 
factors and will always be influenced by the context in which and the 
moment when SE is evaluated. From both the quantitative and the qualita-
tive results, it could be deduced that continuous integrated education with 
practice and the necessary feedback from peers are needed to develop and 
retain medical students’ ILSE beliefs. Although further in-depth research is 
needed, other researchers (Cullen, Clark, & Esson, 2011) found similar results 
and concluded that literature searching and critical appraisal skills taught in 
the undergraduate years are not retained after graduation unless they are 
applied and practised. Different researchers suggested teaching IL skills at 
the beginning of or at appropriate times throughout the curriculum (Dale & 
Campbell, 2012; Eskola, 2007; Krishna et al., 2013; Srinivasan et al., 2002). 
This research proposes the need to integrate IL skills at different moments of 
the curriculum, at the right time and adjusted by level, in such a way that 
these skills can be converted into real practice. The recommendation would 
be to start in Y1 with an integrated practical course, covering different basic 
aspects of the medical research process (S1 to S5). Subsequently, the IL skills 
need to be explored year on year. To challenge the students to keep learning 
and to make them more self-assured in their learning, it would clearly be 
beneficial to integrate IL skills in different disciplines. Information literacy 
skills are basic LLL skills, and should be integrated in the same way as com-
munication skills (Deveugele et al., 2005) in a “learning line”, as a continuum, 
and activated by personal experiences. The results of this research indicate a 
positive evolution, as the ILSE beliefs of medical students are increasing 
gradually over time. But in order to succeed, some educational changes are 
still needed, leading to a more experience-based education. From the Master 
years onwards, students must become circular thinkers: they need to 
connect theoretical background and clinical practice much more than they 
did, not just focusing on evidence-based searching. A learning community 
should be created, where teachers and students, on an equal basis and using 
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(evidence-based) literature, discuss about the arguments in favour of a cer-
tain decision, action...  
By performing this research and by introducing profound changes in its edu-
cational practice, Ghent University has invested a lot of energy in enhancing 
the ILSE skills and beliefs of its medical students. Most of the study outcomes 
reflect the expectations underlying the research: on the one hand they 
demonstrate the positive impact of effective integrated IL teaching; on the 
other hand, they also indicate the areas that still have to be tackled. 
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Annex 
 
Annex 1: Focus interview information literacy self-efficacy 
study 
 
(Literal translation from Dutch performed by “The Language Gap”)  
Date of focus interview: Monday 25/04/2016 
Year representatives’ curriculum Medicine academic year 2015-2016 
 
A few general questions to outline the context of the results:  
 
1. In the last few years we have carried out a pre- and post-test for the first-
year Bachelor’s and we notice that self-confidence about the more gen-
eral questions, e.g. can define which information I need, know where to 
find my information… (see ILSE questionnaire), scores higher in the pre-
test and falls during the post-test. Along similar lines we notice that for 
these questions, self-confidence is higher in BA1 and BA2 and that this 
falls at the start of the third Bachelor’s. Is this something that you recog-
nise? Is there a reason for this?  
2. We notice that self-confidence in the biggest group of students is never 
above the median 80; is this because you are being cautious with your 
answers or is it also partly to do with the fact that there is real insecurity 
about these skills? 
  
Chapter 3: Longitudinal Study - Annex 
92 
 
Questions concerning IL in the curriculum 
 
1. As regards the supervision of your papers and/or Master thesis, do you 
or did you have the feeling that what you were previously taught about 
search strategies now had to be done differently? In other words, are the 
lecturers/supervisors teaching you different ways of conducting a 
search? 
2. When we ask about self-confidence when writing a research paper, the 
median of the group of first-year Bachelor’s and second-year Bachelor’s 
is actually higher than expected, namely 60. Does this have anything to 
do with the fact that you had to do this in secondary school? However, 
we then see that confidence is never really developed in this area at the 
Master’s level; is this simply a difficult topic and should there be more 
focus on it? Do you have the feeling that certain aspects of the curricu-
lum are missing or that you have received insufficient supervision for 
certain areas? 
3. Searching for EBM information is apparently not something that 
students are really familiar with until the first-year Master’s. This is prob-
ably already taught in the first-year Bachelor’s, but students remain 
unconfident about it until the start of the third-year Bachelor’s. We 
notice the same thing for PICO, which students only seem to get to grips 
with in MA1. From this academic year, PICO is being taught in the first-
year Bachelor’s; do you think that all EBM and PICO should be taught 
from the first year and then later repeated at appropriate moments?  
4. In the questionnaire you are asked about self-confidence in relation to 
“Bias”. Because we have noticed that there are still some doubts about 
this, we wondered if the concept of “Bias” is something that you fully 
understand, or if the results have something to do with the fact that bias 
is not a simple concept. 
5. Do you think at this point that you have enough knowledge and 
experience to define, search, evaluate and also re-use your information 
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needs within the context of medicine? Can you tell us at what point you 
were able to do this? 
6. Do you think it is a good idea for the following aspects to be taught from 
the beginning of BA1: building a search strategy, using Mesh and 
PubMed, use of bibliographical software? Do you think it is necessary for 
some of these aspects to be repeated when starting a Master’s thesis?  
7. Do you think that aspects concerning information literacy should be 
taught via practical courses or by means of an effective assignment? 
First- and second-year Bachelors have to design a search query for the 
course Information Processing; do you think this is an effective 
assignment or just a waste of time? 
 
Detailed questions, if there is any time left: 
 
1. We asked about the use of factual databases. Do you know what this 
term means? If so, do you feel equally confident working with a factual 
and a bibliographic database? 
2. In the first-year Bachelor’s and thereafter you had to present your 
research results (poster, presentation, paper). Did you know how to 
begin, did you have the necessary skills or did you need extra help? 
3. Were you taught in secondary school how to interpret graphics, tables, 
diagrams, or was this only offered later? 
 
All questions were discussed – the focus discussion ended after 1 hour. 
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Annex 2 
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CY1 – p-values 
 
Total scale: F(3)=94.134; p<0.001 
Subscale 1: F(3)=19.033; p<0.001 
Subscale 2: F(3)=506.315; p<0.001 
Subscale 3: F(3)=13.400; p<0.001 
Subscale 4: F(3)=3.964; p=0.008 
Subscale 5: F(3)=12.857; p<0.001 
 
 
 
  
Chapter 3: Longitudinal Study - Annex 
96 
 
 
Chapter 3: Longitudinal Study - Annex 
97 
 
CY2 – p-values 
 
Total scale: F(3)=30.636; p<0.001 
Subscale 1: F(3)=17.148; p<0.001 
Subscale 2: F(3)=42.986; p<0.001 
Subscale 3: F(3)=19.957; p<0.001 
Subscale 4: F(3)=6.726; p<0.001 
Subscale 5: F(3)=17.187; p<0.001 
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CY3 – p-values 
 
Total scale: F(2)=6.118; p=0.002 
Subscale 1: F(2)=3.702; p=0.025 
Subscale 2: F(2)=35.650; p<0.001 
Subscale 3: F(2)=7.829; p<0.001 
Subscale 4: F(2)=3.983; p=0.019 
Subscale 5: F(2)=13.662; p<0.001 
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CY4 – p-values 
 
Total scale: t(187)=1.107; p=0.270 
Subscale 1: t(184)=0.665; p=0.507 
Subscale 2: t(184)=0.720; p=0.472 
Subscale 3: t(187)=2.634; p=0.009 
Subscale 4: t(184)=0.090; p=0.928 
Subscale 5: t(182)=-0.075; p=0.940 
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Chapter 4: Impact of purposefully designed learning 
activities 
 
In the previous paper, the ‘Information Literacy Self-Efficacy Scale for 
Medicine’ proved to be a valuable tool. The results allowed for recommen-
dations to be formulated to inform curriculum developers as to when IL 
should be integrated or taught within a medical curriculum. In the former 
chapter no specific interventions were looked at or evaluated. This paper 
evaluates whether an integrated IL course has an impact on the development 
of students’ ILSE. Does personal practice enhance students’ learning? An 
evaluation of course development during different academic years allowed 
for an analysis of the impact of integrating personal experience (e.g. peer 
review and writing of a personal ‘search-report’). The results of this last 
chapter will contribute to the guidelines for integrating IL training within a 
medical curriculum. Furthermore, the ILSES-M is tested within a specific gen-
eration group of first-year students, within a setting of pre- and post-
intervention of an IL integrated course. 
The paper was written as an ‘Educational Case Report’ and is therefore 
structured differently from the three previously described papers. 
 
Status of the paper 
Accepted for publication. 
 
Preliminary bibliographic reference for the paper 
De Meulemeester, A., Peleman, R., & Buysse, H. (2019). Impact of purpose-
fully designed learning activities in the case of information literacy self-
efficacy. In S. Kurbanoglu & S. Spiranec (Eds.), Information Literacy in 
Everyday Life. ECIL 2018. Communication in Computer and Information 
Science: Springer International Publishing Switzerland. 
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Impact of purposefully designed learning activities in the 
case of information literacy self-efficacy  
 
Abstract 
Problem: Developing the information literacy skills of medical students is one 
of the basic skills to become lifelong learners. Furthermore, integrating 
practice enhances students’ learning. The information literacy course at the 
medical faculty at Ghent University has been adapted throughout the years 
from a more theoretical-oriented course, to a theoretical-practical inte-
grated course. Because of the huge amount of information literacy skills that 
have to be taught, it was difficult to reach the learning goals. To design an 
effective course, it was needed to analyse which topics could be an added 
value to the integrated course and would enhance the information literacy 
self-efficacy of the students. 
Intervention: This report focuses on the development of an integrated 
information literacy course for medical students during three consecutive 
academic years. Each year, new topics (e.g. personal searching-report, peer 
review) were systematically added to the course, and students were invited 
to find out about their own information literacy skills. Students filled in a val-
idated information literacy self-efficacy scale for medicine, encompassing 
five subscales, at the beginning of the course (pre-intervention) and at the 
end of it (post-intervention). 
Context: In the first year of medicine, an integrated course on information 
literacy is given by an expert teacher. Three cohorts of students, from the 
academic years 2013-2014, 2014-2015 and 2015-2016, were surveyed. These 
cohorts are rather homogeneous groups, as all students have passed an entry 
exam. Outcome: For all subscales and for the total scale, a statistically signif-
icant effect is found for “academic year” on post-intervention score. Post-
hoc testing showed that integrating a search-report has a significant positive 
effect for all subscales. For the subscale ‘Medical information literacy skills’, 
a significant positive difference is found for the academic year in which a peer 
review was introduced. 
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Lessons learned: Integrating personal experience has an undeniable impact 
on medical students’ information literacy self-efficacy and should be further 
stimulated in the educational design. Integrating information literacy, within 
the context relevant for the student, enhances students’ learning. 
Performing a peer review impacts the information literacy self-efficacy 
related to the specific medical information literacy skills and should therefore 
be further integrated in the course. Teachers need to evaluate the impact of 
course development continuously, as not all adaptations always have the ex-
pected impact. Furthermore, maintaining a balance between the investment 
in time and the benefit of the intervention is a difficult process. New ques-
tions have arisen for future research: what is the impact of teachers giving 
personal (intermediate) feedback? Do medical students evaluate their own 
information literacy skills in the same way as their peers and how do their 
ILSE scores relate to their final examination results? 
Keywords: Information literacy self-efficacy, medical education, higher 
education, pre- and post-implementation, Information Literacy Self-efficacy 
Scale for Medicine 
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1. Problem statement 
 
To train medical students in the process of defining a research question, 
searching, finding and evaluating information for high-quality decision-
making, curriculum designers invest lots of efforts in integrating information 
literacy (IL) courses. Furthermore there is no guarantee to find reliable 
information for a specifically defined health question. Self-efficacy (SE) in ac-
quiring information becomes a key factor for perceived decision quality (Y. L. 
Yan et al., 2017). Medical educators should evaluate whether students have 
the necessary basic IL and ICT skills at the start of their academic career, and, 
if not, curricula integrating these skills should be developed (Scott, Schaad, 
Mandel, Brock, & Kim, 2000). 
According to Bruce (2004), the integration of IL in a curriculum requires some 
critical components. Firstly, provision of the resources (budget, staff, access 
to sources, …) to facilitate the learning of IL skills is necessary. Furthermore, 
the curriculum has to offer the opportunity to integrate the learning, either 
early in a course or when appropriate. Finally, the IL courses need to be em-
bedded as an engagement in learning activities, which requires continuous 
interaction with the information environment. Furthermore, the curriculum 
culture has to be based on open, reflective documentation practice. Three 
critical elements of learning are important for students to become 
information literate: experience, reflection on experience, and application of 
experience within new contexts. Only when a course is not limited to merely 
teach IL skills, but also includes the development of learning experiences, can 
an information literacy programme be successful. Teachers providing their 
students with multiple task assignments such as instruction, practice and 
review, will contribute to their opportunity to experience success (Schunk, 
1989). Faculty and teachers therefore have to evaluate their teaching 
methods and to analyse the impact of integrated interventions.  
Appropriate training is a way of minimising the adverse effects of information 
overload (Bawden & Robinson, 2009). Within all academic contexts, 
educators need to train students to overcome the mass of information and 
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guide them towards becoming self-directed and lifelong learners. Nowadays 
(a lot of) research documents the impact of training on the development of 
IL skills and information literacy self-efficacy (ILSE) (Bawden & Robinson, 
2009; Ren, 2000; Y. Yan, Zha, Yan, & Zhang, 2016). Furthermore, practice and 
experience play a key role in attaining SE, as this generates confidence in 
using those skills (Ross, Perkins, & Bodey, 2016; Y. Yan et al., 2016). 
Integrating IL should therefore be combined with practical exercises in which 
students experience their abilities, gradually become more skilled and ulti-
mately more self-confident (Bazrafkan et al., 2017; Burgoon, Meece, & 
Granger, 2012; Ren, 2000; Y. Yan et al., 2016). Attention should be given to 
guiding students towards positive experiences (Kurbanoglu, 2003). Research 
has demonstrated that it is not only the development of skills, but also the 
encouragement, which make students more self-confident about finding re-
liable information (Maranda, Harding, & Kinderman, 2016). 
A purposefully designed intervention influences not only the quality of 
searching, but also the ability of students to perform their searching auton-
omously and to engage in independent learning activities. Training can 
orientate students to the use of the most applicable information sources; 
furthermore, after the intervention, students will use a greater range of 
databases and will not limit themselves to querying Google (M. C. Shanahan, 
2008).  
In health sciences, student peer teaching and learning have proven to be an 
effective educational method in the clinical environment (Secomb, 2008). 
Furthermore, peer assessment can be used as learning tool: feedback can 
help medical students to learn and to adjust their professional behaviour 
(Speyer, Pilz, Van Der Kruis, & Brunings, 2011). We can assume that 
integrating peer review in an integrated IL course will help medical students 
to further develop their ILSE.  
Ideally, students need to get appropriate feedback from their teacher, so 
when lower ILSE occurs, they can be encouraged or guided in the further de-
velopment of their IL skills and thus ILSE (Kurbanoglu, 2003; Y. Yan et al., 
2016). Post-test SE and skills appear to improve when feedback is given as 
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opposed to no feedback at all. Feedback concerning performance should also 
be given in the first half of the course to enhance the efforts students make 
to succeed (Schunk, 1989). 
This case report focuses on the impact of an IL integrated and embedded 
course that was developed and adapted during three consecutive academic 
years. Faculty, curriculum developers, teaching and library staff invest time 
and resources to construct a good basis for the development of students’ IL 
skills. To determine a good teaching approach and purposefully designed 
content, course evaluation is needed. Can we help students to become more 
confident in using their IL skills when they have to write a paper or perform 
a peer review, and should we include these skills in the course objectives? 
 
2. Context 
 
Participants of the study are first-year medical students of the Faculty of 
Medicine and Health Sciences of Ghent University (Belgium) during the 
academic years 2013-2014, 2014-2015 and 2015-2016. This cohort of 
students is a homogenous group as they have all passed an entrance exam 
organised by the regional government, a prerequisite for starting medical 
school. One of the key goals of the medical curriculum of Ghent University is 
to train students in such a way that they become lifelong learners. Students 
learn to be flexible in handling the medical information flow and to apply 
their theoretical knowledge to patient care, in the framework of the health 
care system (Studieadvies). Educational strategies, based on experiencing 
and exercising, are integrated in the information literacy course in the first 
year, within a “learning trajectory” of problem-solving. This study describes 
the impact of two different interventions, one in the academic year 2014-
2015 and another one in the following academic year 2015-2016. It analyses 
whether integrating practice and experience into the IL course has an impact 
on students’ ILSE.  
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Table 1: Participants 
Academic Year Gender Pre-intervention 
Participants n° 
Post-intervention 
Participants n (%*) 
2013-2014 male 125 106 (84.8%) 
 female 160 145 (90.6%) 
2014-2015 male 87 47 (54.0%) 
 female 169 108 (63.9%) 
2015-2016 male 64 52 (81.2%) 
 female 134 113 (84.3%) 
Total number of 
participants 
 739 571 (77.2%) 
 
All participants are unique and have only participated once. *Percentage of 
participants in relation to the pre-intervention. 
 
3. Learning Intervention 
 
In the first year of Medical Sciences (first semester), a theoretical and a 
practical class given by an expert teacher in medical IL topics, illustrate the 
aims: students need to be able to search and handle information, 
information sources and medical documentation, and have to learn how to 
read critically (Studieadvies). 
Following guidelines for a better integration of IL within a curriculum (Bruce, 
2004), the course had to be adapted (Table 2) in order to integrate 
experience, reflection on experience, and application of experience.  
In the academic year 2013-2014 the IL course focused on the following com-
petences: defining a health-related question, knowing how the publication 
cycle is organised, searching in databases (PubMed: free text, gaining insight 
into automatic term mapping, Medical Subject Headings (MeSH), MaJR, 
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NoExp; MyNCBI), and citation-related searching. In the practical session, 
students had the opportunity to practise those skills. Unfortunately, they all 
had to work out the same example, which did not stimulate their personal 
learning, as working on different topics would make them more reflective. 
From the subsequent academic year 2014-2015 onwards, different course 
adaptations have been implemented to respond to the prerequisite of more 
experience-based education: the course has evolved to an actual setting 
where theory and practice have been integrated in a 4-hour theoretical-
practical integrated session (Table 2) (Allegri, 1986). 
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Table 2: Information literacy course development over time (2013-2018)  
Topics 2013-
2014 
2014-
2015 
2015-
2016 
2016-
2017 
2017-
2018 
Define research 
question 
O X x X x 
PubMed O X x X x 
Citation Search O X x X X 
Impact Factor O X x X X 
MyNCBI O X X   
Google Scholar  X x X X 
Web of Science  X X X X 
Task to submit a 
search-report 
 X x x X 
Interaction between 
databases 
  X X X 
EndNote   x x x 
Peer review   x   
Interdisciplinary peer 
review 
   x X 
PICO    X X 
Embase    X X 
PRISMA-flowchart     x 
 
O: Theoretical and practical classroom session; X: Aspects taught in 
theoretical and practical classroom session with personal assignment.  
Because in the academic year 2013-1014, group-practice within the course 
was not enough to experience learning, all students were asked to write a 
personal ‘search-report’ in which they described their search strategy 
starting from a broad (individually chosen) health-related question. Database 
searching was extended with Google Scholar and Web of Science. Submitting 
the ‘search-report’ was part of the exam and thus evaluated. By means of 
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this ‘search-report’, students had to demonstrate that they have incorpo-
rated the different goals, such as being able to narrow down the original 
health-related question based on their search strategy and perform a struc-
tured search strategy in different databases. 
In the academic year 2015-2016, some more elements were added to the 
teaching and practice of IL skills: explicit exploration of the interaction 
between databases; management of citations with bibliographic software 
(EndNote) and citing in Word via EndNote. To reflect on experiences, the 
’search-report’ was expanded with a peer review, whereby each student 
received (randomly) two papers from peers. The teacher and the two peers 
individually scored the ‘search-report’, without consulting each other. At the 
start of the course, students got detailed written and oral instructions as well 
as all pre-defined items for peer review with a maximum score per item: e.g. 
“The definition of the most important MeSH for the health-related question 
has been clearly checked” (see also Annex 1). Clarifying task and expectations 
of the teacher are important factors for the smooth running of the course. 
After the peer review, students got personal feedback on their ‘search-
report’, as well as on the peer review they performed themselves. The 
‘search-report’ was also the basis for a writing task (writing a paper based on 
six scientific papers related to “Health and Society topics”) in the context of 
another course given in the second semester of the first year of medicine. 
The same expert-teacher teaches the follow-up sessions in the subsequent 
years, which guarantees personal continuity in the process. 
 
4. Outcomes 
 
Measurement 
 
Students filled in a validated 38-item information literacy self-efficacy in 
medicine scale (ILSES-M) at the start of the academic year just before the 
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learning intervention (Pre-intervention) and after the learning intervention 
(Post-intervention) (De Meulemeester, Peleman, & Buysse, In Press 2018). 
Post-testing was done before the final course examination. Students had to 
respond to questions related to five subscales (S) which identify some clear 
IL skills: S1 ‘Evaluating and Processing Information’; S2 ‘Medical Information 
Literacy Skills’; S3 ‘Searching and Finding Information’; S4 ‘Using the Library’ 
and S5 ‘Bibliography’. Data was collected for three consecutive academic 
years: 2013-2014, 2014-2015, 2015-2016. 
Unfortunately, it was not feasible to use a control group for this research, 
because for ethical reasons all students needed to follow the same 
curriculum integrated course with the same learning and course objectives. 
On the other hand, other researchers, using a control group noted the bene-
ficial effect of IL training with a higher quality of searching (Gruppen, Rana, 
& Arndt, 2005). 
Approval of the Ethical Committee of Ghent University was obtained and 
students signed an informed consent form. All data collected was anony-
mised by a trusted third party. 
 
Statistical Methods 
 
All analyses were performed with SPSS Version 24. Descriptive statistics were 
used to establish frequencies, means and standard deviations (SD) for pre-
intervention as well as post-intervention ILSE scores per academic year for 
male and female students. The pre-intervention score was expected to influ-
ence the post-intervention score. In addition, ‘academic year’ and ‘gender’ 
were variables that may have influenced the dependent variable (post-
intervention ILSE-score), so a one-way ANCOVA was conducted to determine 
a statistically significant difference between academic year and gender on 
the ILSES-M (sub)scale scores after the classes (post-intervention scores) 
controlling for the pre-test ILSES-M (sub)scale scores. Partial Eta Squared has 
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been calculated for each subscale and total mean score, to evaluate the 
effect of “academic year” and “gender” on the results. 
 
Results 
 
The estimated mean scores of the post-intervention (Table 3) for the more 
general subscales, S1 and S3, were the highest in all three academic years. 
Subscale 2 had the lowest score for academic years 2013-2014 and 2014-
2015 and increased in 2015-2016, while the ILSE for S4 was lower. For sub-
scale 5, ILSE beliefs after post-intervention remained one of the skills with a 
lower ILSE score in all academic years.  
For all subscales and the total scale, a statistically significant effect was found 
for “academic year” on the post-intervention score after controlling for the 
respective pre-intervention scores (Table 4). Post-hoc testing showed only a 
significant difference between academic year 2013-2014 and the academic 
years 2014-2015 and 2015-2016, with no significant differences between 
2014-2015 and 2015-2016 (Table 5). 
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Table 3: Estimated means for academic year and gender with 95% 
Confidence Interval based on the ANCOVAs 
Scale Academic year Gender 
 2013-2014 2014-2015 2015-2016 Male Female 
S1 62.5 
(61.1;63.9) 
70.1 
(68.4;71.8) 
69.7 
(68.0;71,3) 
67.5 
(66.0;69.0) 
67.3 
(69.0;68.4) 
S2 52.0 
(50.1;54.0) 
57.5 
(55.5;59.6) 
62.5 
(60.4;64.5) 
57.3 
(55.4;59.1) 
57.4 
(55.9;59;0) 
S3 65.3 
(63.7;66.9) 
74.5 
(72.7;76.3) 
73.9 
(72.1;75.6) 
71.6 
(70.0-73.2) 
70.9 
(69.7;72,0) 
S4 59.3 
(57.3;61.2) 
70.0 
(67.6;72.4) 
67.3 
(65.0;69.6) 
67.3 
(65.2;69.5) 
63.7 
(62.2;65.3) 
S5 51.6 
(49.5;53.6) 
64.1 
(61.5;66.6) 
66.0 
(63.5;68.5) 
62.4 
(60.1;64.6) 
58.7 
(57.1;60.4) 
Total 
Scale 
58.2 
(56.8;59.7) 
66.4 
(64.8;68.1) 
67.6 
(65.9;69.2) 
64.2 
(62.7;65.6) 
64.0 
(62.9;65.1) 
 
S1 ‘Evaluating and Processing Information’; S2 ‘Medical Information Literacy 
Skills’; S3 ‘Searching and Finding Information’; S4 ‘Using the Library’, S5 
‘Bibliography’. 
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Table 4: Effects of academic year and gender on post-score after controlling 
for the respective pre-scores for (sub)scale. 
 Academic year Partial Eta 
Squared 
academic 
year 
Gender Partial Eta 
Squared 
gender 
S1 F(2,558)=30.209; 
p<0.001 
0.850 F(1,558)=0.036; 
p=0.850 
<0.001 
S2 F(2,558)=28.990; 
p<0.001 
0.094 F(1,558)=0.029; 
p=0.864 
<0.001 
S3 F(2,564)=36.874; 
p<0.001 
0.116 F(1,564)=0.563; 
p=0.453 
0.001 
S4 F(2,558)=27.972 
p<0.001 
0.091 F(1,558)=7.417; 
p=0.007 
0.013 
S5 F(2,556)=48.866 
p<0.001 
0.149 F(1,556)=6.703; 
p=0.010 
0.012 
Total 
Scale 
F(2,565)=42.551; 
p<0.001 
0.131 F(1,565)=0.038; 
p=0.845 
<0.001 
 
S1 ‘Evaluating and Processing Information’; S2 ‘Medical Information Literacy 
Skills’; S3 ‘Searching and Finding Information’; S4 ‘Using the Library’, S5 
‘Bibliography’, ILSES-M “Total ILSES-M”. 
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Table 5: Post-hoc comparisons (p-values for academic year) 
Scale Academic Year 2014-2015 2015-2016 
S1 
2013-2014 <0.001 <0.001 
2014-2015  0.980 
S2 
2013-2014 <0.001 <0.001 
2014-2015  0.001 
S3 
2013-2014 <0.001 <0.001 
2014-2015  0.932 
S4 
2013-2014 <0.001 <0.001 
2014-2015  0.258 
S5 
2013-2014 <0.001 <0.001 
2014-2015  0.587 
Total Scale 
2013-2014 <0.001 <0.001 
2014-2015  0.665 
 
S1 ‘Evaluating and Processing Information’; S2 ‘Medical Information Literacy 
Skills’; S3 ‘Searching and Finding Information’; S4 ‘Using the Library’, S5 
‘Bibliography’. 
 
Only for the “Medical Information Literacy skills”( the main emphasis in the 
IL course), a statistically significant effect was found between 2014-2015 and 
2015-2016 (Table 4 and 5, Fig 1). 
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Figure 1: Subscale 2, “Medical Information Literacy skills” - Mean score post-
intervention effects of academic year 
 
 
 
A reasonable number of male and female students participated (Table 1); this 
allowed for an analysis of the impact of gender. For S1, S2, S3 and the mean 
score of the total scale, no gender differences were noted. For S4 and S5, 
male students tend to have higher ILSE beliefs. Partial Eta Squared analyses 
(Table 4) for all subscales reflected that “academic year” had a more pro-
found impact on the results than “gender”. For S4, ‘academic year’ explained 
the results nine times more. 
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5. Lessons Learned 
 
The results showed that offering an integrated IL-course increased the ILSE-
score for all three different cohorts of students. Even though a statistically 
significant effect of gender on S4 and S5 post-scores has been found, Partial 
Eta Squared analyses showed the limited impact of “gender”. 
Other research found no significant differences between male and female 
students regarding SE in getting information (Bazrafkan et al., 2017; Carr & 
Johnson, 2013; Mahmood, 2013; Oguz & Ataseven, 2016; Whitmire, 2001; Y. 
Yan et al., 2016). Bazrafkan et al. (2017) reported no statistically significant 
difference between males and females but noted some variances in the 
mean of subgroups of IL, where female students reported only higher mean 
scores in their ability to understand legal and financial cases related to the 
use of information. Male students had higher mean scores for all other 
researched aspects of IL-related skills. 
The implementation in 2014-2015 of the exercise ‘writing a search-report’ 
clearly influenced the ILSE for all subscales. The impact of individual practice 
and thus experience seemed clear. When students define and refine their 
search question, search in different databases, use and cite the information 
appropriately, this has an overall positive impact on their ILSE. In a free 
comment field of their ’search-report’, students reported that they feel 
positive about practising this and that they do not mind the additional effort 
to write their ‘search-report’ (approximately 20 hours) because they feel that 
practice stimulates their development. Other research reported comparable 
results, e.g. that occupational therapy students prefer active learning (case 
studies, internet exercises,…) to traditional learning (Kipnis & Frisby, 2006). 
However, the results of the cohort of 2015-2016 showed no direct impact of 
the peer review on the post-ILSE for S1, S3, S4 and S5; as we noted, there 
was no significant difference within the academic years 2014-2015 and 2015-
2016. Students’ ILSE is only influenced by peer review when it comes to their 
medical information literacy skills (S2). Could this be the result of adding the 
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interaction between different databases within the searching method, or 
does the peer review only triggered the ILSE for medical information literacy 
skills ? We have no explanation for this result. The peer review was added to 
the course as a supplementary learning tool. Future research should there-
fore evaluate why students do not feel any impact on other IL skills like 
searching and finding information, and if performing the peer review lead to 
an improvement in other skills. Analysing another student’s work may 
activate other mechanisms. In the free comment field of the ‘search-report’, 
students reported that doing a peer review is very instructive: they learn 
from others by finding out if they did it well, and if the latter was not the 
case, by explaining how they should do it correctly next time. After the peer 
review, students were able to ask for personal feedback. This is an important 
add-on because, at this stage, students do not feel sufficiently confident 
about their skills. A forum where peers can discuss together, or in a peer-to-
tutor relationship, may be too early in the curriculum. Adding a qualitative, 
in-depth study could be another way of identifying other mechanisms. 
Further research could also reveal whether doing a peer review helps to 
develop students’ analysis skills and reporting techniques.  
It can be hypothesised that, because students already feel quite confident 
for S1 and S3, a lesser impact is noted in the post-intervention ILSE score. 
Adding the peer review did not generate any expectations of an increase in 
the ILSE in the case of library and bibliography skills, because ILSE is needed 
for both when writing a ‘search-report’. The ILSE for library skills decreased 
in 2015-2016, which can be linked to the fact that in the first year of 
medicine, students are taught to search for peer reviewed articles by means 
of database searching and that catalogue searching is omitted from the 
course. The impact of the digitisation of the biomedical collection is another 
factor that may have influenced the uncertainty of catalogue searching. The 
lower ILSE for S5, related to bibliography, is possibly connected to the fact 
that originally, instruction about the bibliographic management tool were 
only integrated in the first Master’s course, when students were already 
working on their Master thesis. Since 2015-2016 this has gradually been in-
tegrated in the first year course. Within our results no real impact has been 
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seen of this change; however, from 2016-2017 a more advanced use of the 
bibliographic tool was required by the teacher.  
Integrating IL development in specific assignments allows students to 
develop IL skills within a context or discipline relevant to them (M. Shanahan, 
2009). The results of subscale 2 showed the impact of purposefully designed 
learning activities within a discipline. Expert teachers should therefore con-
tinuously evaluate and develop their course and use different methods to 
stimulate students’ learning, creating a good basis for students to become 
independent lifelong learners.  
Due to the impact of the results of these former interventions, the teacher 
steered the course, with further development of the integrated IL training. 
The academic year 2016-2017 brought PICO-based (Population– Intervention 
– Comparator – Outcome) searching; Embase (Quick search, Emtree, using 
filters, PICO-search) was also added to the database searching. The peer 
review was designed in an inter-professional context: medicine, dentistry 
and biomedical sciences. Students from these three disciplines got the same 
IL-course. Between the class and the deadline for the ‘search-report’, the 
teacher was available to students, at communicated time-slots, for individual 
intermediate feedback. Students could discuss their search methodology, 
which gave them the opportunity to change or adapt their search method. 
The timing of the feedback can play an important role. If students succeed 
early, this could be a sign of superior learning ability (Schunk, 1989). But, 
more importantly, this can give the student the opportunity to develop 
positive experiences within his learning method, which again can have an 
impact on students’ SE (Kurbanoglu, 2003). Feedback could indeed be an 
important feature. Unfortunately, the research did not measure the possible 
impact and therefore this needs to be further investigated. In addition, 
students prefer the personal contact with their teacher when struggling with 
questions. Even though communication technology facilitates contact with 
teachers, students still prefer asking questions in person (Kipnis & Frisby, 
2006). Perhaps students feel more reassured when this person is someone 
they know. Students can be guided and given the appropriate help in their 
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learning path, but we need to take care that students become independent 
in developing their skills, so the risk of “over-pampering” should be avoided. 
Students need, for example, to have adequate searching practice, to 
experience their learning accomplishments to develop their SE; negative 
feelings such as confusion and frustration will influence their ILSE (Ren, 
2000). 
Finally, in 2017-2018, filling in part of a PRISMA flowchart became one of the 
new skills to develop. It was introduced as a basis for the obligatory Master’s 
thesis that all students have to write in their Master’s year and can be seen 
as part of setting up a structured search strategy. It is yet another example 
of integrating IL throughout the curriculum. 
Literature reported that ILSE has an impact on how students will score them-
selves and their peers. High-achieving students will grade themselves more 
strictly and will be accurate about their peers. Low-achieving students on the 
other hand are more generous with themselves and their peers (Langendyk, 
2006). In our study no specific analyses have been performed, because the 
scores of the examination results have not been taken into account. How-
ever, it would be interesting for further research to evaluate how medical 
students tend to estimate themselves. The scores of the peer reviews by the 
teacher and the two peers could be analysed and correlated with the score 
of the ‘search-paper’, the final score of the examination and the ILSE pre- and 
post-intervention score. 
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6. Conclusion 
 
The positive changes in ILSE, support the development of an integrated IL 
course. Adding personal practice and experience are a real advantages to 
enhance ILSE. The study, however, triggered several new questions that 
should be dealt with in future research. Not all of the interventions have the 
expected impact. Teachers have to set their objectives clearly and have to 
evaluate, after the intervention, whether they have been effectively met, or 
if adjustments are necessary.  
Peer reviewing could help strengthen the basic general competences in 
health education and should therefore receive the appropriate attention 
(SARWGG, December 17, 2015). However, a major challenge is to find the 
right balance, because the evaluation of the ‘search-report’ and the peer 
review are time-consuming activities, especially for the teacher.  
Course development must be a continuous process. Educational strategies 
based on experience should be further stimulated and integrated within the 
context of the disciplines. Purposefully designed activities requiring students 
to use their IL skills within the medical discipline have an impact on students’ 
ILSE. Medical Faculties and IL experts can, by these means, play a crucial role 
in encouraging students to become independent, lifelong learners. 
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Annex  
 
Annex 1 – Pre-defined items for peer review 
(Literal translation from the Dutch survey) 
 
Copy the final research title here.  
General remark: You can add comments (for every question) if you want to 
(possibly interesting when giving a 'negative' score). 
 
Is there a cover page? [2 points] 
 
o Yes; cover page with no layout 
o Yes; nice cover page 
o Yes; very attractive-looking cover page 
o No 
 
Does the cover page contain all the required elements (name, student 
number, study area, academic year, final research question, time allocation)? 
[1 point] 
 
o Yes 
o No 
 
Is there an automatically-generated table of contents? [2 points] 
 
o Yes; automatically generated with no blank pages and updated 
o Yes; automatically generated but not updated and/or with blank 
pages 
o Yes, but not automatically generated 
o No 
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Are the pages numbered? [2 points] 
 
o Yes, all pages, except the cover page 
o Yes, all pages as well as the cover page 
o No 
 
Is there a brief clarification of the original research question? [5 points] 
 
o Yes, I understand what it is about 
o Partly, it is not entirely clear to me what it is about 
o No, no clarification OR it is entirely unclear to me 
 
Is there a source reference for the searched terms concerning the 
clarification? (the source reference can be a copy-paste of URLs, ...). [1 point] 
 
o Yes, the source reference is present 
o No 
 
Has there been a PubMed search via free text? [5 points] 
 
o Yes, I think the approach is good 
o Yes, but I would have done it (completely) differently 
o No, very inadequate or not worked out at all 
 
PubMed - Is there a clear account of whether or not Automatic Term 
Mapping was successfully used? --> are the Search Details taken into 
account? [5 points] 
 
o Yes, it was clearly looked at and - where necessary - adapted 
keywords are searched for/inserted 
o Yes, it was looked at (description available) BUT it seems to me that 
the keywords have NOT been chosen correctly  
o No/it is not clear to me 
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PubMed – Has a MeSH search been performed? [2.5 points] 
 
o Yes, a search has been performed with - in my opinion – the correct 
(combination of) MeSH 
o Yes, but in my view too limited (e.g. no combination of MeSH) and or 
with wrong MeSH 
o No/it is not clear to me 
 
PubMed - Has the definition of the most important MeSH terms been 
looked at explicitly? [2.5 points] 
 
o Yes, the definition was clearly looked at within MeSH (whether it 
corresponds to what you are looking for)  
o No/it is not clear to me 
 
PubMed - Has a NoExp  search been conducted (Do not include MeSH terms 
found below this term in the MeSH hierarchy) or a clear statement given as 
to why this was not necessary? [1 point] 
 
o Yes, a NoExp search has been conducted 
o No, but it is clearly indicated why this was not necessary 
o No/it is not clear to me 
 
PubMed - are subheadings used or is it clearly stated why this was not 
necessary? [2 points] 
 
o Yes, a subheading search was conducted 
o No, but it is clearly indicated why this was of no added value 
o No/it is not entirely clear to me 
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PubMed – Has a search been conducted in MeSH Major Topics or a clear 
statement given as to why this was not necessary? [2 points] 
 
o Yes, MeSH Major Topics have been used for the search 
o No, but it is clearly indicated why it was not necessary and I find the 
motivation OK 
o No/it is not clear to me 
 
PubMed – Are filters used? [1 point] 
 
o Yes, a search was performed using the filter 'free full text' or 'full text' 
or 'abstract' or time limit (N.B.: points are deducted for using these 
filters!) = Score: - 5 points 
o No (or only the correct filters are used)/it is not clear to me 
 
Embase – Has a search been conducted with free text --> quick search? [5 
points] 
 
o Yes, and I think the correct keywords were used  
o Yes, but I think more appropriate keywords could have been used 
o No/it is not clear to me 
 
Embase – Has an Emtree search been conducted? [5 points] 
 
o Yes, and I think the correct Emtree terms were used 
o Yes, but I think there are other more suitable Emtree terms  
o No/it is not clear to me 
 
Embase – Has a search been conducted via subheadings, major topic or 
other important filters? [5 points] 
 
o Yes, and I think that these have been used correctly 
o No, but it is clearly indicated why this was not appropriate (and I 
agree with this reasoning) 
o No/it is not clear to me 
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Embase – Has a PICO search been used? [5 points] 
 
o Yes, and I think this was performed appropriately 
o Yes, but I would have handled it differently 
o No/it is not clear to me  
 
Has a Google Scholar search been performed? [5 points] 
 
o Yes, and I believe the correct keywords were used 
o Yes, but more appropriate keywords could have been used 
o No/it is not clear to me/I do not know 
 
Has a Web of Science search been conducted? [2 points] 
 
o Yes, and in my opinion the correct keywords were used 
o Yes, but I think other keywords would have been more appropriate 
o No/it is not clear to me/I do not know 
 
Have other databases been searched? [2 points] 
 
o Yes 
o No, but it is clearly indicated why this was no longer necessary 
o No (and given the topic, it would have been of added value)/I don’t 
know 
 
Has a citation-based search been conducted? [2 points] 
 
o Yes, and I think it was done correctly 
o No, but it is clearly indicated why this was not of added value (and I 
agree with the decision) 
o No (and given the topic, it would have been of added value)/I don’t 
know 
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Has there been an interaction between Google Scholar - PubMed - Embase 
- another database or clearly indicated why this was not appropriate? [15 
points] 
 
REMARK: Interaction= copy-pasting from one database to another and using 
it further to continue the search; or a result found through e.g. Google 
Scholar that leads to a further search in PubMed (corresponding MeSH 
terms),...  
 
o Yes, it is clear that the interaction has been well worked out/tried 
o Yes, it is clear. However, in my opinion, more could have been done 
with it (e.g. a further search could have been built up; selection of 
keywords) 
o Yes, but it has only been carried out, with almost no extra 
explanation (e.g. why it is of added value, ...) 
o No/I don’t know 
 
Has a time frame been defined for the search? [2 points] 
 
o Yes, and a clear motivation has been added 
o Yes, but no motivation has been added 
o It is not entirely clear to me/I do not know 
o No 
 
Do you think that – based on this search strategy - a sufficient number of 
coherent articles about the final research topic can be selected? [20 points] 
 
o Yes, it is certainly possible; it is a very good search strategy 
o Yes, it is possible, but in some areas the search strategy could have 
been better 
o Not completely; a different and possibly better search strategy could 
have led to much better results. 
o No, it is very incoherent -- it is not clear to me 
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Was a screenshot of a slide inserted - formatted in PowerPoint - containing 
the necessary elements for the 'identification' section of the PRISMA 
directive? [20 points] 
 
o Yes, correct, nice layout with correct information 
o Yes, correct slide (correct information) but I don’t think the layout is 
attractive 
o Yes, but the slide contains incorrect information 
o No, not present and/or information available but not formatted in 
PowerPoint 
 
For one randomly chosen article, was the impact factor (IF) of the journal 
in which it was published displayed correctly? [2.5 points] 
 
o Yes, the correct IF is given (correct figure for the right year) 
o The IF is displayed but not for the correct year OR there is only a 
screenshot 
o No/I do not know 
 
Was the impact factor (IF) interpreted? – In other words, was it clearly stated 
whether it was a high, medium or low IF? [5 points] 
 
o Yes, the comparison with other journals within the same 
subdiscipline(s) is visible (e.g. box plot) WITH short 
discussion/interpretation 
o Yes, the comparison with other journals within the same 
subdiscipline(s) is visible (e.g. box plot) but there is no 
discussion/interpretation 
o Yes, the comparison with other journals within the same 
subdiscipline(s) is visible (e.g. box plot) but I don’t think the 
discussion/interpretation is correct 
o No/I don’t know 
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Is there a screenshot of the generated EndNote-file? [2 points] 
 
o Yes, a clear correct screenshot is available 
o Yes, a screenshot is present but it is unclear or not as requested 
o No 
 
Has a correct reference been made to a number of (at least 3) authors (in the 
'Vancouver' style)? [5 points] 
 
o Yes, at least 3 authors have been correctly referenced in the right 
style  
o Yes, there is a reference list, but the reference is incorrectly done 
and/or there are too few authors referenced (fewer than 3) 
o No/I don’t know 
 
In the conclusion ('Potentially interesting articles' section) was it clearly 
described why the original research question was adapted based on the 
search strategy (adjustment: narrowing/broadening) or was it clearly 
indicated why the original search was retained? [20 points] 
 
o Yes, a clear motivation was given; I can follow the logic and agree 
with it 
o Yes, there is a conclusion, but the motivation isn’t convincing 
o No, there is no conclusion/I don’t know 
 
Specific assessment criteria [1 to 5 points] [1 is '- -' (totally insufficient), 5 is 
'+ +'(excellent)] 
 
1. Layout: does the report look nice and clear? 
2. What score would you personally give for this report? 
3. What score would you give for language and spelling? 
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Is there a personal critical reflection? [5 points] 
 
o Yes, there is a personal critical reflection  
o Yes, but this is more like a summary than a personal critical reflection 
o No/it is not clear to me 
 
Write a personal opinion of the report you revised. Try to give one positive 
point and if possible also an improvement point. Use up to 1000 characters 
[Score: Extra point can be earned here by ASSESSOR.] 
 
Time spent reviewing this report (in minutes): Total minutes: 
 
Here you can leave comments regarding both the assignment, deadlines and 
the peer review process. This personal Comments is NOT 'scored' (only 
serves to adapt the assignment/peer review in the future). Use up to 1000 
characters. 
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Chapter 5: General Conclusion 
 
1. Outline 
 
The final chapter summarises the main research conclusions described in the 
earlier chapters. The first part deals with the development and usability of 
the measurement tool (Research objective 1). In a second section the recom-
mendations to integrate information literacy (IL) training in the medical 
curriculum are presented (Research objective 2). Thirdly, the strengths, 
weaknesses, opportunities and threats of the information literacy self-
efficacy (ILSE) research are evaluated and described together with the future 
prospects that resulted from the research. In parallel with the research, the 
collaboration and promotion of IL has played an important role. These 
actions are described in the last section of this chapter. 
 
Two research objectives were formulated at the beginning of the thesis: 
 Research Objective 1 (RO1): A validated and usable information 
literacy self-efficacy scale for medicine. 
 Research Objective 2 (RO2): Recommendations for the integration of 
information literacy training in a medical curriculum. 
 
Three main research questions were formulated to support the development 
of the research objectives: 
 Research Question 1 (RQ1): Which measurement tool can be used to 
evaluate medical students’ information literacy self-efficacy? 
 Research Question 2 (RQ2): How does the information literacy self-
efficacy of a cohort of medical students develop? 
 Research Question 3 (RQ3): Can an integrated information literacy 
course with personal practice, impact medical students’ information 
literacy self-efficacy? 
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2. Development and usability of an Information Literacy Self-
Efficacy Scale for Medicine (ILSES-M) 
 
To the best of our knowledge, no other longitudinal study evaluating medical 
students’ information literacy self-efficacy (ILSE) has been performed. The 
background research, as extensively described in Chapter 1 (A. De 
Meulemeester, Buysse, & Peleman, 2018), reported other research 
evaluating ILSE; however, these studies were neither within a complete 
medical curriculum nor on a longitudinal basis. Information literacy self-
efficacy plays an increasingly important role in the development of medical 
students as lifelong learners. Medical students need, in their professional life, 
to be capable of processing vast amounts of information, and extracting and 
synthesising reliable knowledge for clinical and patient-based decision 
making. Physicians are expected to be lifelong learners to be able to adapt to 
challenges in their professional setting (Van der Veken, Valcke, De 
Maeseneer, Schuwirth, & Derese, 2009). 
The background research (Chapter 1) revealed that an existing validated 
information literacy self-efficacy scale (ILSES) could be used (Kurbanoglu, 
Akkoyunlu, & Umay, 2006) instead of creating a completely new measure-
ment tool. In this way, the results of the research can also be used by 
colleagues to compare their findings or for further benchmarking. As the 
context (Bandura, 1986; Bong & Skaalvik, 2003; Cassidy & Eachus, 2003; Lin, 
Tan, & Tsai, 2013; Marsh, Walker, & Debus, 1991; Pajares, 1997) plays a key 
role in the development of self-efficacy, the ILSES has been enriched with ten 
medical-oriented IL questions, the Information Literacy Self-Efficacy Scale for 
Medicine - the ILSES-M. This scale was validated within a complete six year 
medical curriculum at Ghent University and resulted in five subscales, each 
covering well-defined IL skills: ‘Evaluating and Processing Information’, 
‘Medical Information Literacy skills’, ‘Searching and Finding Information’, 
‘Using the Library’ and ‘Bibliography’. Internal consistency of the ILSES-M 
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subscales was analysed and reported high reliability as indicated by the 
Cronbach’s alpha above 0.70 in all subscales. Only three items were not part 
of the ILSES-M: two of the original scale7 and one8 of the medical-specific 
added questions. The original ILSES seems to withstand changes, suggesting 
it is time-independent.  
Other statistical methods may also be applicable for this research and may 
result in another model. However, given the dataset and the purpose of the 
validation, by using Exploratory factor analysis, this method gave results 
comparable with other research (Usluel, 2007). 
To investigate the effectiveness of the validated ILSES-M, the scale was 
tested on a longitudinal basis, evaluating the development of medical 
students’ ILSE (Chapter 3) and for a more specific educational case 
(integrated IL course in first year of medicine), where pre- and post-
intervention ILSE scores were analysed (Chapter 4). In both case studies, the 
ILSES-M seems to be a usable tool with research results that could be 
analysed for formulating guidelines to integrate IL in the curriculum. In 
addition to the evaluation of the development of students’ ILSE, variations in 
ILSE between different study years could also be measured for several 
academic years. 
 
Key points: 
 
Research Question 1 (RQ1): Which measurement tool can be used to 
evaluate medical students’ information literacy self-efficacy? 
For the first research question it can be concluded that it was possible to use 
and expand an existing ILSE scale (Kurbanoglu et al., 2006) by adding more 
                                                          
7 Items SE11 ‘Limit search strategies by subject, language and date’ and SE20 ‘Write a research 
paper’ (Chapter 2 – Table 1: Rotated Factor Matrix loadings for the items of the ILSES-M). 
8 Item SE36 ‘Find cited references’ (Chapter 2 – Table 1: Rotated Factor Matrix loadings for the 
items of the ILSES-M). 
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specific items for the medical IL context. A new scale was developed, the 
Information Literacy Self-Efficacy Scale for Medicine, abbreviated as ILSES-
M. 
Research Objective 1 (RO1): A validated and usable information literacy self-
efficacy scale for medicine  
Validation of the ILSES-M resulted in a 5-factor model. Both studies, the 
longitudinal study of different cohorts of medical students and the 
educational case study, have demonstrated that the ILSES-M can be a usable 
and valuable tool for measuring medical students’ ILSE. 
The ILSES-M has proved to be a valuable tool for analysing the impact of in-
terventions as well as for the development of students’ ILSE in the longer 
term. Furthermore, the measurement tool can be used for studies on a large 
scale or for the evaluation of the ILSE for more specific groups of medical 
students. Analysing the results made it possible to formulate recommenda-
tions to integrate IL training in the medical curriculum as presented in section 
3 of this chapter. 
 
3. Recommendations for the integration of information literacy 
training in the medical curriculum 
 
Recommendations for implementation 
Based on all the results of this ILSE research (Chapter 3 and 4), recommen-
dations are formulated to integrate IL training in the medical curriculum. In 
Figure 19, the recommendations are presented as a process: from the start 
of students’ medical academic career to their professional development, 
from the development of basic information literacy skills to the practice of 
lifelong learning. This vertical process (throughout the curriculum) consists 
of a continuous development of IL skills by activating and stimulating the use 
                                                          
9 Buysse, H., Peleman, R., & De Meulemeester, A. (2018), p.18. 
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of these skills. Different implementations (for example, integrated course 
and practice) are needed to enhance students’ learning. 
Starting in the first year with a more practical integrated course covering 
different basic IL skills10 could be a good basis for further development. 
Results of the longitudinal (Chapter 3) and the educational case study 
(Chapter 4) have shown that personal practice need to be integrated in this 
course; students need to put their skills into a personal experience. Educa-
tion, based on experience, needs further support within the curriculum 
development. Results of the case study (Chapter 4) showed that integrating 
a ‘search-report’ increases the development of ILSE among students (for all 
five subscales) and that adding a peer review is positive for the ILSE in 
relation to the medical IL skills. In the context of the medical profession, a lot 
of attention is given to peer assessment as a basic skill.  
Research has demonstrated that the more students practice their IL skills and 
obtain feedback in relation to their efforts, the better their SE will develop 
(Cullen, Clark, & Esson, 2011; Ross, Perkins, & Bodey, 2016). The results of 
the educational study case, implementing a ‘search-report’, have demon-
strated that personal experience does indeed have a real impact. Practising 
IL skills within a classroom did not have the expected influence. This may be 
to do with the fact that the exercises in the classroom could be forced and 
are limited to the same assignment for every student. Students need to be 
able to work on different assignments, be given the chance to reflect on their 
search question/strategy and grow into their own search strategy.  
                                                          
Skills related to the 5 subscales: ‘Evaluating and Processing Information’, ‘Medical Information 
Literacy skills’, ‘Searching and Finding Information’, ‘Using the Library’ and ‘Bibliography’. 
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Working on copy-paste assignments is much easier to supervise as a teacher 
but will probably not enhance student learning. Information searching is a 
circular process which can hardly been taught in class.  
After the first year, IL skills need to be activated year after year, throughout 
the entire curriculum by means of e.g. refresher and up-to-date courses. 
Research has demonstrated that IL skills need to be stimulated during the 
complete curriculum as a continuous process in order to give students the 
opportunity to develop and retain their skills to become lifelong learners 
(Bazrafkan et al., 2017; Dale & Campbell, 2012; Eskola, 2007; Krishna et al., 
2013; Srinivasan et al., 2002). 
Results of the longitudinal study (Chapter 3) have shown that when there is 
no real use of the skills, because for instance in that stage of the curriculum 
the skills are needed less and thus trained less, the ILSE decreases (e.g. sub-
scale ‘Using the Library’) and vice versa. For example, training on how to use 
the catalogue is no longer part of the course programme, but when students 
of the third year need to use the catalogue to search for clinical textbooks or 
start preparing their Master thesis, the mean scores increase at the start of 
the first Master year as a result of catalogue use. This ‘need for attention’ 
should be taken into account when curriculum developers integrate IL 
training in the curricula. Research has demonstrated that training and 
guidance need to be integrated at appropriate times and should be adapted 
at the level of IL skills that are appropriate in the learning process (Dale & 
Campbell, 2012). The analysis of the quantitative data, combined with the 
results of the focus group, have shown the same impact for the development 
of ILSE. Students have reported that the training for using a bibliographic 
software tool came too late in the curriculum (first Master year), after they 
already needed to use the tool. Due to this feedback, changes have been 
made in the curriculum and the training has been moved forward to the first 
year where the tool is now used within the ‘search-report’. On the other 
hand it makes no sense to train first year students in their first semester how 
to perform a systematic review as this is a skill that will not be needed until 
the start of their Master’ years when working on their Master thesis. 
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Based on the research results, there seems to be no need for another inte-
grated IL course in later years. Instead more active experience, using the IL 
skills within different disciplines and taught by the discipline teachers, needs 
to be included in the curriculum. The focus group feedback suggests that it 
would also be recommendable from the first Master year onwards to focus 
on the necessary guidance for students to convert their more theoretical 
knowledge into clinical practice. Creating a learning community, where 
students and their peers can discuss matters on an equal basis, could be a 
possible way of addressing this demand. Within clinical practice students feel 
less supported, using only one database, UpToDate, because this is familiar 
to all clinicians. Students are not even informed about the advantages or dis-
advantages, since many of the practitioners are not aware of these 
themselves.  
Overall, the results of the research indicate that the ILSE of medical students 
gradually increases over time.  
 
Recommendations for the process of teaching information literacy skills 
 
In order to teach IL skills teachers need to have personal knowledge and 
experience in developing IL. A recommendation would therefore be for the 
integrated IL course to be taught by an IL expert teacher. The IL teacher 
needs a lot of patience and guiding skills to help students activate their IL 
skills. This is an important process as it forms the basis for the further devel-
opment of IL skills. Hence, more time is needed to follow up the development 
of students’ learning. First-year students still struggle with a lot of questions. 
An appointed IL teacher expert can take the time to strengthen or adjust 
their IL development. 
Further on in the curriculum, the teaching activities need to be extended to 
discipline teachers. Through a teach-the-teacher programme, IL skills can be 
easily transferred from an IL expert teacher to other teachers (if the person 
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is open to it). This transfer of IL skills is crucial, as advanced IL skills should 
preferably be taught within the context of the disciplines, by a content 
specialist. The process of enhancing students’ learning should not be limited 
to teaching staff only; students can develop skills through peer feedback and 
discussion. However, there must be a form of quality control by an expert. 
During the focus meeting students reported the need to get the same 
support from their promotors or teachers; nowadays these 
promotors/teachers are sometimes not up to date with the new technologies 
or don’t know how to access the different medical and multi-disciplinary 
information sources. Information literacy guidelines for teachers could also 
be a possible add-on to guarantee equal support for students. 
Students can only benefit from learning if they have to make progress and 
further develop their skills, from basic to more advanced IL skills. Curriculum 
developers and teachers must therefore communicate with each other 
about their course development. Integrating IL in the curriculum should be 
built up in a continuous learning trajectory to enable teachers to gradually 
go into more depth in the courses and to stimulate students’ progress.  
 
Key points: 
 
Research Question 2 (RQ2): How does the information literacy self-efficacy 
of a cohort of medical students develop? 
The research indicates that medical students’ ILSE slowly improves over time. 
The mean scores for two more general scales ‘Searching and Finding 
Information’ and ‘Evaluating and Processing Information’ are generally 
higher than the ILSE scores for the three more specific subscales. The quan-
titative research results suggest that IL practice should be integrated at 
different moments of the curriculum as the impact of training can be noted 
in how confident students feel about their IL skills. When little attention is 
given within the curriculum, self-confidence drops. Students are positive 
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about practice-oriented education as this gives them the feeling that their 
skills are developing. The development towards more specialised IL skills 
appears to effect students’ awareness and thus their ILSE. 
Research Question 3 (RQ3): Can an integrated IL course with personal 
practice, impact medical student’s information literacy self-efficacy? 
The results of the educational case study clearly showed the impact of 
personal experience on medical students’ ILSE. The ‘search-report’ 
assignment made students reflect on their own search strategy and had a 
significant positive effect on all subscales. For the ‘Medical information 
literacy skills’, a significant positive difference was found for the academic 
year in which the peer review was introduced. 
Research Objective 2 (RO2): Recommendations for integrating information 
literacy training in a medical curriculum 
Based on the research results of the longitudinal and educational case study, 
it was possible to formulate some recommendations for integrating IL in the 
medical curriculum.  
During the research process, all results and the forthcoming 
recommendations for integration of IL training in the medical curriculum 
have been discussed with Professor Dr. Jan De Maeseneer11. The results 
matched the expectations. The recommendations for developing IL will be 
further discussed within the faculty as the research has clearly revealed some 
empirical findings that can contextualise the development of ILSE and can 
help to formulate and implement these recommendations.  
Finally, we can conclude that the development of students’ ILSE is influenced 
by different factors such as the context and moment of the evaluation; the 
impact and level of training; and personal practice.   
                                                          
11 Head of the medical curriculum during the research process. 
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4. Evaluation of the research and future prospects 
 
At the end of the PhD, the strengths, weaknesses, opportunities and threats 
are formulated. Figure 2 describes the evaluation and presents the prospects 
for future research. It proposes a guide to inform other researchers that 
would like to start a similar study, are interested in testing the ILSES-M within 
their own medical curriculum or show interest in benchmarking. 
 
Strengths 
 
The research made it possible to obtain an ILSES usable in the context of 
medical curricula and with the possibility of different research purposes. Fur-
thermore, the results made it possible to formulate some recommendations 
for integrating IL training in the medical curriculum.  
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Use and/or invest 
 
The ILSES-M could be used for further evaluation of the ILSE of medical 
students and can be employed as a measurement tool for benchmarking with 
other medical schools. The questionnaire is set up in English and with insti-
tutional independent questions and can therefore also be utilised in an 
international setting.  
Within this PhD research, recommendations for integrating IL training in the 
medical curriculum are formulated. The next step is to gradually start with 
the implementation. Collaboration with other experts from the faculty will 
be important to activate this process and moreover to analyse whether the 
expected impact is real.  
Teaching IL skills is a continuous process and should be integrated in the 
discipline courses after the first year of the Bachelor degree. Teachers need 
to integrate the practice of IL skills within the context of their discipline. 
Students reported differences in support from their promotors at the start of 
their Master thesis. This may be the consequence of a lack of time among 
teachers, a lack of IL skills or of guidelines to support the process of IL needed 
for writing their thesis. Teach-the-teacher courses could be a possible solu-
tion, combined with guidelines for supporting Master students writing their 
thesis. Developing and implementing these courses and guidelines should be 
a topic for further study. 
Collaboration between library, faculty and teaching staff is an important 
factor for continuously improving the integration of IL skills in the medical 
curriculum. This research is an example of how research, starting from within 
the library, is set up to collaborate with colleagues from the faculty to 
strengthen the integration of IL skills training in the medical curriculum. This 
is crucial support that should be delivered by the library. At the Knowledge 
Centre for Health Ghent an ongoing evolution has been observed; because 
of the systematic attention that is spent on the promotion and training of IL 
skills, fewer questions are asked at the front office. It enables the staff to 
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invest more time in educational support and to collaborate with content 
specialist and other involved partners.  
Within the setting of a medical faculty and a university hospital, the focus 
cannot be limited to students only; the research needs to expand and 
develop better educational support that can provide better support for 
patients. The Alexandria Proclamation (IFLA, 2005) on IL and lifelong learning 
summarises this as follows: ‘Information Literacy lies at the core of lifelong 
learning. It empowers people in all walks of life to seek, evaluate use and 
create information effectively to achieve their personal, social, occupational 
and educational goals. It is a basic human right in a digital world and 
promotes social inclusion of all nations.’ This quote nicely indicates how 
seriously the IL training must be taken. Within the context of medicine, a 
library or a knowledge centre needs to go a step further and take up the role 
of educating patients and analyse how self-assured they believe they are 
about their ‘health literacy’12. These results may help medical students and 
physicians to better understand the support their patient needs, a crucial 
role within a patient-related education. 
 
Weaknesses 
 
One of the shortcomings could be the fact that the development of the ILSE 
scores was only analysed on the level of a cohort and not on the level of the 
individual student. For mandatory ethical reasons, the individual student 
could not be identified. Hence, the current results are still a good 
representation of medical students’ ILSE, partly due to the amount of data 
and the different cohorts that were analysed for more than one year. The 
cohorts of medical students are homogenous as every student passed an 
                                                          
12Health Literacy is defined in the Institute of Medicine report, ‘Health Literacy: A Prescription 
to End Confusion’, as "the degree to which individuals have the capacity to obtain, process, 
and understand basic health information and services needed to make appropriate health 
decisions."(Medicine, 2004, p. 32) 
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entry exam, organised by the regional Flemish government, as a pre-requisite 
to starting a medical degree. The success rate for passing a study year is high. 
Unfortunately, exact figures were requested at the faculty, but were not 
obtained for further interpretation. 
Analysing the results, researchers need to take into account that the ILSES-
M validates a self-efficacy perception rather than evaluating IL skills. The 
research therefore contains no quantitative data about the level of medical 
students’ IL skills. Furthermore, asking students to score themselves, could 
influence the SE scores. Students may ‘interpret” questions differently. Many 
external factors, such as social background and other possible impulses, can 
affect self-efficacy (Bandura, 1977). The prior knowledge that has developed 
can influence how students feel about their self-confidence. This depends on 
the complexity of skills needed and thus the way they perceive it as more or 
less difficult, e.g. a Master’s student will be less self-confident when 
evaluating whether he can do a search strategy compared to a first-year 
student.  
Even though the qualitative study was performed to contextualise some of 
the quantitative results, a more elaborated qualitative method, with not only 
study year representatives, could provide more profound insights. The 
qualitative study was limited to a meeting with a focus group, discussing the 
research results with a selection of students. The group of interviewed 
students were year representatives13 and could therefore have created a 
bias, as those students were possibly more committed within the curriculum. 
Every student has a different personal background and learning path (e.g. 
different support from promotor) and therefore has a different evaluation of 
self-confidence. At the meeting, the study year representatives had the 
possibility to mingle and to comment on each other. The results of the 
qualitative research were in line with the quantitative results. 
                                                          
13 Each study year of medicine has different student representatives; they represent their year 
and group within the faculty meetings and they are often an intermediary between faculty 
and students. 
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Improve 
 
Due to the lack of quantitative data for evaluating the level of IL skills among 
medical students, researchers need to gain insight into the development of 
IL skills through IL assessment. Because of the growing number of students 
and the limits to assessing bigger groups of students, it could be recom-
mended to evaluate smaller groups of students. Some researchers propose 
starting the evaluation of IL skills before the students even start their 
academic career (Robertson & Felicilda-Reynaldo, 2015). A future plan could 
involve proposing an IL assessment on the learning platform or website of 
the library. Students can do the test on a voluntary basis and, depending on 
their results, they can choose to follow extra (supplementary to the inte-
grated IL course) IL training to further develop their skills. The teacher IL 
expert could guide the students towards the best training. 
The literature (Langendyk, 2006) states that ILSE has an impact on how 
students will score themselves and their peers. High-achieving students will 
grade themselves more strictly and will be accurate about their peers. Low-
achieving students on the other hand are more generous about themselves 
and their peers. Research has reported that medical students tend to under-
estimate themselves (Boud & Falchikov, 1995). This cannot be confirmed 
through the research, as no specific analyses have been done and no scores 
of assessment or examination have been taken into account. During the 
focus interview, students were asked why their ILSE in general was not so 
high. They responded that only professors can be 100% sure. So, it would be 
interesting for further research to find out whether medical students are 
indeed different and tend to underestimate themselves. Looking at the final 
scores from the three different peers (teacher and 2 students) evaluating the 
peer review, could possibly give some more detailed information. What are 
the scores of the teacher for the peer review, how is this related to the scores 
of the two student peers? And, finally, do these scores correlate with the 
final score of the examination? 
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The ILSES-M has been validated and tested within the same medical 
curriculum. Further research should evaluate the usability of the ILSES-M 
within other medical curricula. Collaborations with other medical schools 
need to be set up.  
Personal intermediate feedback, or feedback after finishing the search report 
and after performing the interdisciplinary peer-review, may play a crucial 
role. Unfortunately, the research contains no quantitative results to support 
this idea. Only student feedback via the results of the focus interview with 
the student year representatives and the comments in the ‘free comment’ 
field of the ‘search report’ from first year students, are available. Students 
are asking for feedback so that they can be guided in the right direction or 
receive confirmation about their current work-in-progress. And indeed, at 
the indicated times, students are queuing to get personal feedback on the 
search strategy they already performed. Based on experience and the 
literature (Kurbanoglu, 2003; Schunk, 1989; Speyer, Pilz, Van Der Kruis, & 
Brunings, 2011; Yan, Zha, Yan, & Zhang, 2016) feedback generates more 
confidence, certainly if the support is provided by a person they know. 
 
Eliminate 
 
The rapidly changing digital society, influencing the evolving scientific pro-
cess, will create a need for the continuous optimisation of the usability of the 
measurement tool in the evolving scientific process. By generalising the 
newly added questions, the scale will hopefully remain more stable for the 
future. However, because of the ever-evolving digital society, a new 
validation will probably be needed in a few years, adding new items to the 
scale related to new topics in the context of information literacy (e.g. re-
search data management and data protection). Alternatively a development 
towards ‘Research literacy’, as defined by Powell (2016, p. vii) by ‘the capac-
ity to obtain, process and understand basic information needed to make 
informed decisions about research participation’ could be considered. The 
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definition covers the IL process within an academic setting in contrast with 
other definitions (Senders, 2014), defining ‘Research Literacy’ as ‘the ability 
to access, interpret, and critically evaluate primary medical literature’, which 
seems to be limited. Going into further discussion about defining ‘Research 
Literacy’ would go beyond the scope of this research and will undoubtedly 
be a further topic to investigate, certainly within the context of the sustaina-
bility of the ILSES-M scale. 
An important factor for the future will be to maintain a balance in time-
management. Personal practice is a crucial element within the development 
of ILSE and this should be recommended as an educational approach. How-
ever, in the meantime, integrating a ‘search report’, a peer review with 
feedback possibilities, and personal feedback at well-defined moments, is 
very time-consuming for the teacher. The preparation, the evaluation and 
reporting of the results are all extra work for the IL-teacher. Students 
reported through the focus group that, for them, it required an extra effort, 
but was feasible and valuable. Further research and elaboration of the course 
should find a balance between education with integration of personal 
practice and teachers’ time-management. For first-year students, 
differentiating the search reports with individual topics should be integrated 
as much as possible, because group assignments (i.e. working on the same 
topic) may not have the same impact and will enhance learning less because 
students are not stimulated to think critically or to act. A major threat for the 
further personal development of students’ ILSE and the additional guidance, 
is the growing number of students entering university. Course development 
will be a continuous challenge. Teachers will need to find a good balance, by 
exploring new educational methods that can offer a learning development, 
but that are also feasible for the teachers themselves. In addition, the 
resources should be available to support the development of training. Not 
only staff, but also technology, space and budget for information sources are 
crucial. It will be important for teachers in collaboration with libraries or 
knowledge centres to promote the importance of teaching students IL skills, 
as they form the basis for becoming lifelong learners, skills that are not 
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limited to their academic profession but that will empower them in their 
future walk of life (of Fame). 
 
Defend 
 
A lot of strong points are present and must be brought forward as part of a 
way of thinking and acting. Through further collaboration, continuous 
support of IL within (and outside) the faculty needs to be available; it should 
become ‘natural’. The rapid development of our information society will also 
require everybody to continuously develop their IL skills. Librarians, IL expert 
teachers, discipline teachers and students will need to be up-to-date and pre-
pared to learn and be involved in this changing community, with changing 
technology and evolving educational methods. Collaboration with colleagues 
and experts with different backgrounds will become more and more 
important with attention to continuous development of course and 
curriculum to optimise the development of IL skills. And this is a future that 
libraries or knowledge centres should contribute to. 
Experience within this research has learned that, unfortunately, it is not 
enough to promote IL. The development of IL skills needs to be integrated in 
policy and moreover in official policy documents. Bruce (2004) correctly 
referred to the need for faculty support and the necessary resources, but 
guarantees are needed, even when a new dean or educational director is 
elected. Information Literacy will only get the necessary attention if it is 
accepted as an official learning objective at all policy levels (and not limited 
to the faculty level). In terms of resources, it will become increasingly 
important to work in an interdisciplinary and multi-perspective way, where 
collaboration is not limited to one curriculum, or one university! 
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5. Collaboration and promotion of information literacy 
 
During the process of this research, different parallel activities relating to IL 
emerged. The interim results were presented to Professor Dr. Jan De 
Maeseneer and his teaching colleagues. In March 2013, it was decided that 
some curriculum changes were needed (changes between Y1 and Y3) starting 
from academic year 2014-2015 onwards. 
The policy of Ghent University Library is based on 4 pillars (Opsomer et al., 
2015) including ‘Information Literacy’. In 2015, we participated actively in the 
development of an ILSE survey for a university-wide survey, called 
‘skills@ugent’. We were responsible for setting up the questionnaires for 
four different groups of users: Bachelor students, Master students, PhD 
students and researchers. The questionnaires needed to identify the actual 
IL needs for these different user groups of the university. The difficulty was 
setting up a general questionnaire appropriate for all faculties. Through our 
own experience of surveying biomedical and medical students, we realised 
that questions should be clear, short and constructed in the same style. After 
the survey, reports on the faculty results were presented to the dean, the 
director of ‘Research’ and the director of ‘Studies’. The results among 
researchers within our faculty were published and presented at the 
European Conference of Information Literacy (Ann De Meulemeester, 
Pauwels, Peleman, & Buysse, 2016). 
IL gradually received more attention within the faculty. In 2016, the final 
results of the ILSE research within the medical curriculum were presented to 
Professor Dr. Jan De Maeseneer, different educational staff members and 
the director of ‘Studies’ , Professor Dr. Lieven Danneels, of the Faculty of 
Medicine and Health Sciences. Information literacy teaching became more 
and more integrated within different courses of the faculty of Medicine and 
Health Sciences, which brought with it the need to develop a policy for IL 
support. Dr. Heidi Buysse, an IL expert teacher, proposed a new model for 
integrating IL within a multi-perspective view. Information literacy needs to 
be taught in two different dimensions: horizontally, so that general IL skills 
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can be developed throughout all disciplines and possibly other faculties; and 
vertically, so that skills develop within a specific curriculum. More effort 
needs to be undertaken to invest in the horizontal education as resources 
could be shared. In April 2018, a paper, in co-authorship with Dr. Heidi 
Buysse, introducing a new IL model within a multi-perspective context with 
horizontal and vertical integration of IL, was published in the ‘Journal of the 
European Association for Health Information and Libraries’14. 
In addition to the research, it is important to collaborate with colleagues and 
to promote IL in diverse ways. We have given various presentations since the 
start of the European Conference of Information Literacy (2013) (De 
Meulemeester, 2013; De Meulemeester & Buysse, 2014; De Meulemeester, 
Buysse, & Peleman, 2018; De Meulemeester, De Maeseneer, De Maeyer, & 
Peleman, 2019; De Meulemeester, Pauwels, Peleman, & Buysse, 2016; De 
Meulemeester, Peleman, & Buysse, 2019) and at the conference of the 
‘European Association for Health Information and Libraries‘ (A. De 
Meulemeester, De Sutter, & Verhaaren, 2012) to share our results with 
international colleagues.  
In the meantime, in 2018, the annual theme of the faculty is “Research-based 
education” and an expert group will focus on the inventory and optimisation 
of the research learning trajectory, where IL will be one of the items of focus. 
We will play an active role in this working group, formulating some policy and 
forthcoming operational objectives. 
As a policy advisor and team leader at the Knowledge Centre for Health 
Ghent it is important to follow up on the support our users need, and make 
sure that, at a policy level, IL continues to receive the necessary attention. 
  
                                                          
14 Buysse, H., Peleman, R., & De Meulemeester, A. (2018). 
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Personal Note 
 
When I started my PhD research, while taking care of a family of two young 
children and being responsible for the day-to-day organisation of a medical 
faculty library, I knew the impact on my personal trajectory would be 
different. One of the main disadvantages seemed to be time; it became clear 
that if I wanted to read or write, I would have to isolate myself and fix these 
moments in my diary. On the other hand, as a mum and a team leader at 
work, I had organisational expertise and worked in a rather structured way. 
This really helped me to establish deadlines for writing the articles. Even 
though prioritising was not one of my best skills when I started, I learned how 
to do it through this research process. Everything seems interesting, but if 
you really want to focus on the core business, you can’t say yes to every 
project that attracts you; not even when saying no is very difficult because 
you’ve worked hard to get the opportunity to collaborate on these proposed 
projects. But not focussing will reduce the quality of your work. In our current 
society this is all too often forgotten, especially in the academic world where 
the pressure to perform is too high. 
During this research process, I not only learned a lot about information 
literacy self-efficacy, but also about family, friends, colleagues and moreover 
about myself. And I can say that I am a lucky woman, I became mentally 
stronger and more focussed, but most of all, I am surrounded by people who 
are there for me. And that, as well as the added value of the research itself, 
is for me personally the best result I can imagine. 
My own literature search about information literacy self-efficacy and more 
specifically the impact of self-efficacy on what we do, what we learn, how we 
act, taught me a lot through my own research trajectory. You need to have 
Acknowledgements 
170 
 
really good self-efficacy to persist, to stay focussed and critical, but also to 
take matters into your own hands. 
The context in which you work determines clearly how everything is handled, 
how information is searched for, processed and published, which methods 
(including statistical methods) should be used and so much more. I had 
already gone through a big change, coming from a humanities background, 
with a theoretical Master’s thesis about Bronze Age burial sites. Moving into 
a medical context, I had to adapt to a more condensed focus. Philosophising 
and writing long, but beautiful, sentences was clearly not the norm. After 
many years working as a faculty librarian in the Knowledge Centre for Health 
Ghent, I realise that I have indeed adapted my methods; that I will now use 
statistics to support my research or work; and that presentations and 
documents need to be informative, but brief. But, while writing the different 
papers, I also realised that sometimes my gut feeling and experience were 
guiding me a little bit too much, even when I knew that I needed figures to 
back up my statements. The personal involvement means that you really 
need other colleagues, and experts to become your peers and evaluate your 
work and, moreover, to give you the necessary feedback. While doing 
research, everything seems clear to you and your colleagues, but at that 
stage it is an advantage if others who are not linked to the research or are 
non-experts in the subject give their personal comments. Getting feedback is 
good; even if a review from a peer is not what you expected, you should not 
sit back, but take it as a recommendation to improve your work. If you are 
open minded about what people tell you, you will accept the need to adapt 
and by this means you will learn to do better. In the literature, teachers are 
advised to give feedback, at appropriate times where possible, when 
students can use the feedback in a positive way. Post-testing assessments 
have shown that students learn whenever feedback is given, either it further 
stimulates them to continue in the same way, or it can help them to adapt or 
seek help. I had the same experience while writing and submitting my 
articles. It is really hard work, adapting an article to the format of that specific 
journal, being rejected and having to cut and edit the article for a new sub-
mission, not even knowing if it will be accepted by the next editor-in-chief. 
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Having the necessary self-efficacy to continue is not always easy, you doubt 
your work, and yourself. Luckily, your fellow researchers have gone through 
the same process, know the feeling, and know, from their personal 
experiences, how to support you. My colleague, Dr. Nele Pauwels, comforted 
me often by saying that nobody writes a doctoral thesis on their own and 
that it is natural to get help and support from others.  
The publishing process is very competitive. All of us in academia are familiar 
with the ‘publish or perish’ mantra. But the number of papers submitted is 
so high that only a small percentage of them will, and can, be accepted. When 
will the academic world realise that the traditional publication procedure is 
labour- and time-intensive and that we need other ways to disseminate our 
research?  
As a librarian, you teach and inform your students and researchers about the 
publication cycle, but, based on your own experience you will transfer those 
skills in a much better way. When I started teaching I never thought about 
the impact self-efficacy could have. Now, after doing research over many 
years, reading colleagues’ articles and trying to publish the results, I realise 
that just teaching skills is not enough and that the practice of skills is a major 
part of continuing to develop these skills. Furthermore, teachers need to use 
different teaching methods to impact students’ learning methods. General 
teaching is not enough; you need support from experienced people that can 
guide you in a positive way. 
I want to conclude with a life lesson that I got from my parents. I am really 
glad that they always stimulated me to learn and try to do better each time, 
without giving up. My father signed his emails with ‘A little knowledge is a 
dangerous thing’, a saying used in the 18th century and in fact an anonymous 
misquotation of Alexander Pope’s (1688-1744) ‘A little learning is a 
dangerous thing’. Only much later did I realise the power of these words. But, 
for my parents, because they read a lot, discussed things, travelled and 
studied ancient and other cultures, it was only natural to develop their own 
learning. They gave me the basic education to become a lifelong learner. And 
now, it is our turn, that of my husband and I, to educate our sons to search 
Acknowledgements 
172 
 
for information, to be interested and wanting to know more and realise, that 
not all information has the same value and that they should reflect on what 
they have found and how they will use or re-use this information. Even if we 
as parents know the answer, we should let them find information on their 
own and guide them when needed. The educational process has no limits; it 
should not be restricted to the educational institute, it is a way of living and 
should also be taught at home. Many parents forget that they also have to 
set an example, stimulate their children, give them feedback in a positive and 
constructive way and empower them to become lifelong learners. I cannot 
thank my parents enough, but I am glad they have taught me these essential 
values. 
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During these seven years of research, many people have supported me. First, 
I would like to thank Geert, my husband, my soulmate for his unconditional 
support. He knows me best; he knows what to do when I’m stressed, hungry 
(very important), tired,… providing me with a lot of attention, taking over at 
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thanks’, not realising that with their hugs and daily stories they kept me 
going… 
I owe the start of this research to Professor Dr. Henri Verhaaren from Ghent 
University (UGent). He triggered me, got me interested and initiated me into 
the world of information literacy teaching. I am still thankful for the fact that 
he saw opportunities and introduced me to Professor Dr. Jan De Maeseneer 
(UGent). In his turn, he took full responsibility to promote the study within 
the faculty and supported me in different ways. This research would not have 
been possible without his support. The constructive discussions and feed-
back to contextualise the results of the research were a real benefit.  
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Buysse (UGent), who encouraged me after the first refusal, to proceed with 
the PhD. Also to Professor Dr. Paul Nieuwenhuysen from the Vrije 
Universiteit Brussel, who convinced me, after my first presentation at the 
first ‘European Conference on Information Literacy’ in 2013, that doing 
research was an added value. I will always remember his advice about 
presenting results so that they are valuable for colleagues in other institutes. 
Heidi not only stimulated the start of the PhD but, as an expert information 
literacy teacher, she played an active role in discussing the results with me, 
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convincing me as a librarian that statistics can ‘sometimes’ be fun. She is a 
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own expertise as a physician and head of the medical staff (University 
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platform took over! Professor Dr. Henri Verhaaren, Dr. Nele Pauwels and 
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